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© Carbostyrll derivatives and salts thereof, process for preparing them, and cardiotonic composition 
containing same. 



in© Novel carbostyril derivatives and salts thereof having useful pharmacological activities such as myocardial 
W contraction increasing activity (positive inotropic activity), coronary blood flow increasing activity, hypotensive 
activity, activity for inhibiting vasoconstriction induced by norepinephrine, and anti-inflammatory effect in one 
©hand, while they do not possess activity for increasing heart beat at ail substantially as well as show quite low 
^toxicity and low side-effects in central nervous system activities, process for preparing them and a cardiotonic 
Uj composition containing them as active ingredient are disclosed 
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CARBOSTYRIL DERIVATIVES AND SALTS THEREOF. PROCESS FOR PREPARING THEM; AND CAR- 

DIOTONIC COMPOSITION CONTAININGSAME 



FIELD OF THE INVENTION 



The present invention relates to novel carbostyril derivatives and salts thereof. More particularly the 
invention relates to the carbostyril derivatives and salts thereof, processes for preparing the same and a 
cardiotonic composition containing said carbostyril derivative as the active ingredient 



PRIOR ART 



10 



There have been known some carbostyril derivatives and salts thereof having the chemical structural 
formula similar to those of the novel carbostyril derivatives and salts thereof represented by the general 
formula (1) according to the present invention. (Cf. U. S. Patent No. 4.415.572; U. S Patent No 4 435 404 
I/"™™ 6 - Na 4 ' 454 - 130: U - S " Patent No - 4.487.772; U. S. Patent No. 4.514.401; U. S. Patent No' 

is 4.593 035; European Patent No. 0 187 322; European Patent No. 0.202 760: British Patent No. 2 01770V 
Bntish Patent No. 2.063.869; British Patent No. 2.071.094; Japanese Patent Kokai (Laid-open) No. 51-68574 
i?/on^™ eS f Pat8nt K ° kai ^-OP 6 "* No - S 4 - 1647 * (1979): Japanese Patent Kokai (Laid-open) No. 55- 
?m 1? JaPaneS9 P3tent K0k3i ^^P 6 ") ^ 57-154129 (1982); Japanese Patent Kokai (Laid- 
open No S8-135865 (1983); Japanese Patent Kokai (Laid-open) No. 59-29668 (1984) and Japanese Patnet 

20 Kokai (Laid-open) No. 55-83749 (1980). 



SUMMARY OF THE INVENTION 

25 An object of the present invention is to provide novel carbostyril derivatives and salts thereof 
represented by the general formula (1). . 

Another object of the present invention is to provide processes for preparing novel carbostyril 
denvatives and salts thereof represented by the general formula (1). 

Further object of the present invention is to provide a cardiotonic composition containing said novel 
30 carbostyril derivative or salt thereof represented by the general formula (1) as the active ingredient 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

35 Novel carbostyril derivatives and salts thereof according to the present invention are represented by the 
general formula (1), 1 




as wherein R is a group of the formula 



50 



-A-N 



\ 2 



(wherein A is a group of the formula 



2 
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20 



25 



30 



-C-B- 

N-OH 

((wherein B is a lower alkylene group)) or a group of the formula - C 

R 1 and R 2 are each the same or different and are each a lower alky! group or a phenyHower aJkyl group 
which may have lower alkoxy groups as the substituents on the phenyl ring; furthermore, R 1 and Rs* may 
form, together with the adjacent nitrogen atom being bonded thereto, a group of the formula 

-N N-Z-R 3 



10 



is ((wherein R 3 is a phenyl group which may have 1 to 2 substituents selected from the group consisting of a 
halogen atom, a lower alky I group, a lower alkoxy group, a lower alkylthio group and a lower aikylenedioxy 
group; Z is a group of the formula - C -, a group of the formula 



N-R 4 

It 

-B-C- 

wherein R 4 is a hydroxyl group, a lower alkanoyloxy group or a lower alkoxy group, or a group of the 
formula 

-B-CH- 
i 

R 5 

wherein B is the same as defined above, and R 5 is a cyano group, a halogen atom or a group of the formula 



35 



-N 



40 



wherein R 6 and R 7 are each the same or different and are each a hydrogen atom, a lower alkyl group, a 
lower alkoxycarbonyl group, a benzoyl group or a lower alkanoyl group; further R 6 and R 7 may form, 
together with the adjacent nitrogen atom being bonded thereto, and further with or without an additional 
nitrogen atom or oxygen atom, a 5-or 6-membered saturated or unsaturated heterocyclic group)) ); 
or a group of the formula- 

-(co) £ -n / ~\r 1 ' 



(wherein R 1 ' is a lower aikylenedioxy group, an oxo group, a hydroxyimmo group, a lower alkanoylox- 
50 yimino group, a group of the formula = N-A' wherein A' is a lower alkyl group, a phenyHower aJkyl group, a 
lower alkylsulfonyl group or a phenoxy-lower aJkyl group)) or a group of the formula 

55 1ST 
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(( wherein R 4 ' and w ' are each the same or different and are each a .hydrogen atom, a lower aJkyl group, a 
lower alkanoyl group, a phenyMower alkyl group, a lower aikoxycarbonyl group, a lower alkylsulfonyl group, 
a benzoyl group which may have 1 to 3 substrtuerrts selected from the group consisting of a lower alkoxy 
group and a halogen atom on the phenyl ring, a phenyMower alkanoyl group, a phenyHower aikenylcar- 
s bonyl group which may have lower alkoxy groups as the substituents on the phenyl ring, or a phenoxy- 
lower alkyl group)); and ^ is 0 or 1); 
or a group of the formula 



30 



35 



40 
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1S (wherein R 2 is a hydrogen atom or a lower alkyl group; R 3 ' is a hydrogen atom, a lower alkyl group, a 
lower alkanoyl group, a phenyMower aJkyl group which may have 1 to 3 substituents on the phenyl ring, 
selected from the group consisting of a lower alkoxy group, a halogen atom and a nitro group, further the 
alkyl moiety may be substituted with a halogen atom, a cyano group or a hydroxy! group; a benzoyMower 
alkyl group, a phenyMower aikenyl group, a lower alkenyl group, a phenoxy-lower alkyl group, a phenytthio- 

20 lower alkyl group or an anilino-lower alkyl group in which the amino moiety may be substituted with a lower 
alkyl group); 

the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton is a single or double bond; 
provided that when R 1 and R 2 are each the same or different and are each a lower alkyl group or a 
phenyMower alkyl group which may have lower alkoxy groups as the substituents on the phenyl ring, and 
25 when R 1 and R 2 form, together with the adjacent nitrogen atom being bonded thereto, a group of the 
formula 



-N N-Z-R 3 
\_/ 



(wherein R 3 is the same as defined above; and Z is a group of the formula - C -), 

6 

then A is a group of the formula 

N-OH 
it 

-C-B- 



(wherein B is the same as defined above); 

further provided^ that when ± is 0. and R 4 ' is a hydrogen atom, a lower alkyl group or a phenyMower 
alkyl group, then R 5 should be neither a hydrogen atom, a lower alkyl group nor a phenyMower alkyl group. 
Novel carbostyril derivatives and salts thereof represented by the general formula (1) according to the 
45 present invention possess useful pharmacological activities such as myocardial contraction increasing 
activity (positive inotropic activity), coronary blood flow increasing activity, hypotensive activity, activity for 
inhibiting vasoconstriction induced by norepinephrine, and anti-inflammatory effect, therefore they are useful 
as cardiotonic agents for curing and treating various heart diseases such as congestive heart failure, mitral 
valve disease, arterial fibrillation, arterial flutter, paroxysmal arterial tachycardia and the like; hypotensive 
50 agents and anti-inflammatory agents. Specifically, carbostyril derivatives and salts thereof represented by 
the general formula (1) show excellent positive inotropic activity, coronary blood flow increasing activity as 
well as hypotensive activity in one hand, while they do not possess activity for increasing heart beat at ail 
substantially on the other hand, also novel carbostyril derivatives and salts thereof represented by the 
general formula (1) are featured in that they show quite low toxicity as well as possess low side-effects in 
55 central nervous system activities such as vomiting, decreasing of motorium and tremor or thrill. 

In the present specification, the specific examples of the substituents being defined in the respective 
symbols are explained as follows. 
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The term "a lower alkyl group" means a straight or branched chain aikyl group having 1 to 6 carbon 
atoms, and the examples including, methyl, ethyl, propyl, isopropyl, butyl, tsrt-butyl, pentyl and hexyl 
groups and the like. 

The term "a lower aJkanoyl group" means a straight or branched chain aikanoyl group having 1 to 6 
s carbon atoms, and the examples including, formyl, acetyl, proptonyl, bufyryl, pentanoyl, tert-butytatfftony) 
and hexanoyl groups and the like. 

The term "a phenyMower alkyl group" means a phenylalkyl group in which the alkyl moiety is a straight 
or branched chain alkyl group having 1 to 6 carbon atoms, and the examples Including, benzyl. 2- 
phenylethyl, 1-phenylethyl, 3-phenylpropyl, 4-phenylbutyl, 1,1-dimethyl-2-phenylethyl, 5-phenylpentyl, 6- 
10 phenylhexyl and 2-methyl-3-phenylpropyl groups and the like. 

The term "a lower alkoxycarbonyl group" means a straight or branched chain alkoxycarbonyf group 
having 1 to 6 carbon atoms, and the examples inciuding, methoxycarbonyl, ethoxycarbonyl, propoxycar- 
bonyl. isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl, perrtyloxycarbonyl and hexyloxycarbonyl 
groups and the like. 

15 The term "a lower alkylsulfonyl group" means a straight or branched chain alkylsulfonyl group having 1 
to 6 carbon atoms, and the examples including, methylsulfonyl, ethylsulfonyl, propylsulfbnyl, isopropylsul- 
fonyl. butylsutfonyl, tert-butylsutfonyl, pentylsuttonyl and hexylsutfonyl groups as the. like. 

The term "a benzoyl group which may have 1 to 3 substltuents on the phenyl ring, selected from the 
group consisting of a lower alkoxy group and a halogen atom" means a benzoyl group which may have 1 to 

20 3 substituents, on the phenyl ring, selected from the group consisting of a straight or branched chain aJkoxy 
group having 1 to 6 carbon atoms and a halogen atom, and the examples including, benzoyl , 4- 
fluorobenzoyl, 3-bromobenzoyl, 2-chlorobenzoyl. 3-chlorobenzoyl, 4-chlorobenzoyl, 4-iodobenzoyl, 4- 
methoxybenzoyl, 3-ethoxy benzoyl, 2-propoxy benzoyl, 4-n-butoxybenzoyl, 3-pentyloxy benzoyl, 2-hexylox- 
ybenzoyl, 3.4-dichlorobenzoyl, 2,S-dichlorobenzoyl, 2,4-dibromobenzoyl, 2,4,6-trichlorobenzoyl, 3,4- 

25 dimethoxybenzoyl, 2,6-dimethoxybenzoyl and 2,4,6-trimethoxybenzoyl groups and the like. 

The term "a phenyMower aikanoyl group" means a phenylalkanoyl group in which the aJkanoyi moiety 
is a straight or branched chain aikanoyl group having 2 to 6 carbon atoms, the examples including, 3- 
phenylpropionyl, 4-phenylbutyryl, 5-phenylpentanoyl, 6-phenylhexanoyl, 2-methyh3-phenylpropionyi and 
2.2-dimethyl-3-phenylpropionyl groups and the like. 

30 The term "a phenyMower alkenylcarbonyl group which may have lower alkoxy groups as the sub- 
stituents on the phenyl ring" means a phenylaikenylcarbonyl group which may have 1 to 3 straight or 
branched chain alkoxy groups having 1 to 6 carbon atoms as the substituents on the phenyl ring, and the 
alkenylcarbonyl moiety is a straight or branched chain alkenylcarbonyl group having 3 to 6 carbon atoms, 
the examples including, dnnamoyl. 4-phenyl-2-butenoyl. 5-phenyt-3-pentenoyl, 5-phenyM-pentenoyl. 4- 

35 phenyl-2-methyl-2-butenoyl, 8-phenyl-3-hexenoyl, 4-methoxyrinnamoyl, 3,4-dimethoxycinnamoyl, 4-{3- 
ethoxyphenyl)-2-butenoyl, 5-(2-propoxyphenyl)-3-pentenoyl. 5-{4^utaxypherryr)-4-^)entenoyl. 4-<3-pen- 
tyloxyphenyl)-2-mathyl-2-butenoyl, 6-{2-hexyloxyphenyl)-3-hexenoyl and 3,4,5-trimethoxydnnamoyi groups 
and the (ike. 

The term "a phenoxy-iower alkyl group" means a phenoxyaJkyl group In which the aikyl moiety is a 
40 straight or branched chain alkyl group having 1 to 6 carbon atoms, the examples including, phenoxymethyl, 

2- phenoxyethyi, 1-phenoxyethyl, 3-phenoxypropyl, 4-phenoxybuty», 1.1-dlme*hyt-2-phenoxyethyi. 5-phenox- 
y pentyl, 6-phenoxyhexyl and 2-methy»-3-phenoxypropyl groups and the Hke. 

The term "a phenyHower alkyl group which may have 1 to 3 substftuents selected from the group 
consisting of a lower aJkoxy group, a halogen atom and a nrtro group on the phenyl ring, further the aikyl 

46 moiety may substituted with a halogen atom, a cyano group or a hydroxyl group" means a phenylalkyl 
group which may have 1 to 3 substituents on the phenyl ring, selected from the group consisting of a 
straight or branched chain alkoxy group having 1 to 6 carbon atoms, a halogen atom and a nrtro group, 
further the alkyl moiety is a straight or branched chain alkyl group having 1 to 6 carbon atoms which may 
substituted with a halogen atom, a cyano group or a hydroxyl group, further substituted with 1 to 2 phenyl 

so groups, the examples including, in addition to the examples in the above-mentioned "phenyt-lower aikyl 
group", 4-methoxy benzyl, 3-ethoxybenzyl, 2-propoxybenzyl. 4-n-butoxybenzyl, 3-pentyloxybenzyl, 2-hex- 
yloxy benzyl. 4-nttrobenzyl, 2-nltrobenzyh 2-nrtrobenzyl. 2-{4-me5w3xyphenyl)etrryl, 1-(3-ethoxyphenyl)ethyl, 

3- {2-propoxyphenyl)propyl, 4^4-rHxrtoxyphenyl)butyl l 5-<2-nitrophenyl)perrtyi, 4-fluorobenzyl. 3-txomoben- 
zyl. 2-chlorobenzyl. 3-chlorobenzyl, 4-chlorobenzyl. 4-iodobenzyl. 2.6-dlchlorobenzyf, 3,4-dichlorobenzyl, 

55 2,4-dibromobenzyl. 2.4,6-trichlorobenzyl. 3,4-dimethoxybenzyl. 2,6-dimethoxybenzyi, 2,4,6-trimethoxyben- 
zyl, 2,4-dmitrobenzyl. 8-<4-chloropheny1)hexyl. 5-(2-chloropheny«)perrtyl. 3-(3K±torophenyl)propyl, 2-<2,6- 
dich!orophenyl)ethyl, 2-phenyf-2-hydorxyethyl. 3-cyano-3-phenyipropyl. 1-pheny»-1-hydroxymethyl. 3- 
hydroxy-3-phenypropyl, 2-hydroxy-3-phenyipropyl, 4-hydroxy-4-phenylbutyi, 5-hydroxy-5-phenylperttyl. 6- 
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hydorxy-6-phenylhexyl, 3-hydroxy-5-phenylpentyl, 4-hydroxy-6-phenylhexyl, 2-hydroxy-4-phenylbutyl, 1- 
phenyM-cyanomethyl, 2-phenyh2-cyanoethyl, 1-phenyl-J-chloromethyl, 2-phenyl-2-bromoethyl, 2-fluoro : 3- 
phenylpropyi, 4Hodo-4-phneylbutyl, 5-chlon>5-phenylpentyl, 6-chioro-6-phenyihexyl, 3^loro-5-phenylpen- 
tyl. 4-bromo-6-phenylhexyl, 2-fluoro-4-phenylbutyl, diphenylmethyl, 2,2-diphenylethyI, 3,3-diphenylpropyl, 

3.4- diphenylbutyl, 4,5-diphenyipentyl. 6,6-diphenylhexyl, 2-cyano-3-phenylpropyl, 4-cyano-4-phenylbutyl, 5- 
cyano-5-phenylpentyl, 6-cyano-6-phenylhexyl. 3-cyano-5-phenyIpentyl, 4-cyano-6-pheny Ihexy I , 2-cyano-4- 
phenylbutyl, 3-cyano-3-<4-methoxyphenyl)pfopyl, 2-<2-chlorophenyl)-2-hydroxyethyl f 3-hydroxy-3-<4- 
nitrophenyl)propyl, 3-hydroxy-3-<3,4-dimethoxyphenyl)propyl, 2-<3-chlcwx>phenyl)-2-hydroxyethyl f 3-hydroxy- 
3-(4-chlorophenyl)propyl. 3-cyano-3-(2,6Kiichlorophenyl)propyl and 3-cyano-3-<3-nitrophenyl)propyl groups 
and the like. 

The term "a benzoyl- lower aJkyl group - means a benzoylalkyl group in which the alkyl moiety Is a 
straight or branched chain aikyl group having 1 to 6 carbon atoms, the examples including, benzoylmethyl, 
2-benzoylethyl, 1-benzoyletiiyl, 3-benzoylpropyl, 4-benzoylbutyl. 1 f 1-dimethyl-2-benzoylethyl, 5-benzoylpen- 
tyl, 6-benzoylhexyl and 2-methyl-3-benzoylpropyl groups and the like. 

The term "a phenyHower aJkenyi group" means a phenylalkyl group in which the alkenyl group is a 
straight or branched chain alkenyl group having 2 to 6 carbon atoms, the examples including, styryl. 3- 
phenyM-propenyl. 3-phneyl-2-propenyl, 4-phneyKH>utenyl, 4-phenyl-2-butenyl, 5-phenyl-4~pentenyl, 5- 
phenyl-3-pentenyl, 5-phenyl-2-pentenyl f 6-pheny!-5-hexenyl, 6-phenyM-hexenyl, 6-phenyl-3-hexenyl, 6- 
phenyl-2-hexenyl, 2-methyW-phenyl-3-butenyl t 2-methylstyryl and 1-methylstyryl groups and the like. 

The term "an alkenyl group" means a straight or branched chain alkenyl group having 1 to 12 carbon 
atoms, the examples including, vinyl, ally!. 2-butenyl, 3-butenyl, 1-methylallyl. 2-pentenyl, 2-hexenyl. 1- 
heptenyl. 1-octenyl, 1-nonenyl, 1-decenyl, 1-undecenyl, 1-dodecenyl, 1-heptenyl, 3-heptenyl, 2-methyW- 
heptenyl. 2-methyl-5-heptenyl, 4-methy»-2-heptenyl, 3-methyM-heptenyl, 1 ,3-heptadienyl, 1 ,4-heptadienyl. 

1.5- heptadienyi, 1 ,6-heptadienyi, 2,4-heptadienyl, 2-methyl-2,4-heptadieny[, 2,6-dimethyf-2,4-heptadienyl. 
2.5-dimethyl-1 ,3-heptadienyl, 2.4,6-trimethyl-2,4-heptadienyl t 2-octenyl, 3-octenyl, 4-octenyl, 2-methyl-5- 
octenyl. 2-methyl-6-octenyl l 2-methyl-6-octenyl. 2-methyl-7-octenyl, 1 ,3-octadienyl, 1 ,4-octadienyl, 1,5-oc- 
tadienyl. 1 ,6-octadienyl, 1,7-octadieny1,2 t 4-octadienyl. 3,7-octadienyl. 4,8-dimethyl-3,7-octadienyl, 2.4,6- 
trimethyl-3,7-octadienyl, 3.4-dimethyf-2,5-octadienyl, 4,8-dimethyl-2 f 6-octadienyl, 2-nonenyl, 3-nonenyl, 4- 
nonenyl, 2-methyl-5-nonenyl, 2-methyl-6-nonenyl, 2-methyh7-nonenyl, 2-methyl-8-nonenyl, 1,3-nonadienyl. 
1 ,4-nonadienyl, 1,5-nonadienyl. 1,6-nonadienyl. 1 ,7-nonadienyl, 1 ,8-nonadienyl, 2.4-nonadienyl* 3,7-non- 
adienyl, 4,8-dimethyl-3,7-nonadienyl, 2.4 f 6-trimethyl-3,7-nonadienyi, 3,4-dimethyl-2,5-nonadienyl, 4,8- 
dimethyl-2,6-nonadienyl, 2-decenyl, 3-decenyi, 4-decenyl, 5-decenyl, 2-methyl-6-decenyl, 3-methyl-7-de- 
cenyl, 4-methyl-8-decenyl. 5-methyl-9-decenyl, 1 ,3-decadienyl. 1 ,4-decadienyl, 1 ,5-decadienyl, 1,6-de- 
cadienyl, 1 ,7-decadienyl, 1,8-decadienyl, 1 ,9-decadienyi, 2-methyl-2,4-decadienyl. 3-methyl-2,5-decadienyl. 

4.8- dimethyl-2,6-decadienyl, 2,4.6-trimethyl-3,7-decadienyl. 2,9-dimethyl-3.7-decadienyl, 2-undecenyl. 3-un- 
decenyl, 4-undecenyl, 5-undecenyl, 2-methyl-6-undecenyl, 3-methyl-7-undecenyl, 4-methyl-8-undecenyl, 5- 
methyl-9-undecenyl, 2-methyMO-undecenyl, 1 ,3-undecadienyl, 1 ,4-undecadtenyl, 1.5-undecadienyl, 1,6- 
undecadienyl, 1,7-undecadienyl, 1,8-undecadienyl, 1 ,9-undecadienyl, 1,10-undecadienyl, 2«methyl-2,4-un- 
decadienyl, 3-methyl-2,5-undecadienyl, 4,8-dimethyl-2,6-undecadienyl. 2,4,6-trimethyl-3.8-undecadienyl, 

2.9- dimethyW,8-undecadienyl, 2-dodecenyf, 3-dodecenyl, 4-dodecenyl, 5-dodecenyl, 6-dodecenyl, 2- 
methyl-7-dodecenyl, 3-methyh8-dodecenyl t 4-methyl-9-dodecenyi, 5-methyMO-dodecenyl, 6-methyM1- 
dodecenyl, 2-methyl-2.4-dodecadienyl, 3-methyl-2,5-dodecadienyl, 4,8-dimethyl-2,6-dodecadienyl, 2,4.6- 
trimethyl-2,7-dodecadienyl f 2.10-dimethyl-2,8-dodecadienyl, 2.5-dimethyl-3 f 7-dodecadienyl, 4.8.1 2-trimethyl- 
3,7,11-dodecadienyl, 1,3,5-heptatrienyl, 2,4,6-octatrienyl, 2,4,6-octatrienyl, 1 ,3,6-nonatrienyl, 2,6,8-de- 
catrieny I and 1 ,5,7-undecatrienyl groups and the like. 

The term "a phenylthio-lower alkyl group" means a phenylthioalkyl group in which the alkyl moiety is a 
straight or branched chain alkyl group having 1 to 6 carbon atoms, the examples including, phenyl- 
thiomethyl, 2-phenytthioethyl, 1-phenylthioethyl, 3-phenylthiopropyl, 4-phenyfthiobutyl, 1,1-dimethyl-2- 
phenytthioethyl. 5-phenylthiopentyl, 6-phenylthiohexyl and 2-methyl-3-phenylthiopropyl groups and the like. 

The term "an anilino-lower alkyl group in which the amine moiety is substituted with lower alkyl groups* 
means a aniiinoaikyl group in which the alkyl moiety is a straight or branched chain alkyl group having 1 to 
6 carbon atoms and the amine moiety is substituted with straight or branched chain alkyl groups having 1 to 
6 carbon atoms, the examples including, anilinomethyl. 2-anilinoethyl, 1-ani!inoethyl, 3-anilinopropyl. 4- 
anilinobutyl, 1,1-dimethyl-2-anilinoethyl t 5-anilinopentyl, 6-anilinohexyl. 2-methyl-3-anilinopropyl, N- 
methy lanilinomethyl, 2-<N-methy lanilino)ethy I, 1 -(N-ethylanilino)ethyl, 3-(N-propylanilino)propyl. 4-(N- 
butylanilino)butyl. 1 ,1-dimethyl-2-{N-pentylanilino)ethyl. 5-<N-hexylanilino)pentyl, 6-{N-methylanilino)hexyl 
and 2-methyl-3-(N-ethylaniIino)propyl groups ans the like. 



6 



0 255 134 



The term "a lower aJkanoytoxy group" means a straight or branched chain aJkanoyloxy group having 1 
to 6 carbon atoms, the examples including, formyloxy. acetyioxy, proptonyloxy, butyryloxy, isobutyryloxy, 
pentanoyloxy, tert-butyfcarbonyloxy and hexanoyioxy groups and the (ike. 

The term "a lower aikyienedioxy group* means a straight or branched chain alkylenedioxy group having 
5 1 to 4 carbon atoms, the examples including, methylenedloxy, ethylenedioxy, trimethylenedioxy and 
tetramethylenedioxy groups and the like. 

The term "a lower alkoxy group" means a straight or branched chain aikoxy group having 1 to 6 carbon 
atoms, the examples including, methoxy, ethoxy. propoxy, isopropoxy, butoxy, tert-butoxy, pentyloxy and 
hexyloxy groups and the like. 
10 The term "a lower alkylene group" means a straight or branched chain aJkyiene group having 1 to 6 
carbon atoms, the examples including, methylene, ethylene, trimethylene, 2-methytoimethylene, 22- 
dimethyltrimethylene, 1-methy»trimethylene, methylmethylene, ethylemthylene, tetramethylene, pen- 
tamethylene and hexamethyiene groups and the like. 

The term "a halogen atom" means a fluorine atom, chlorine atom, a bromine atom, and an iodine atom 
75 or the like. 

The term "a lower alkyrthio group" means a straight or branched chain aikylthio group having 1 to 6 
carbon atoms, the examples including, methyrthto, ethylthio, propyKhio. isopropylthio, butylthio, tart- 
butylthio, pentylthio and hexytthio groups and the like. 

The term "R 6 and R 7 may form, together with the adjacent nitrogen atom being bonded thereto, and 
20 further with or without an additional nitrogen atom or oxygen atom, a 5-or 6-membered saturated or 
unsaturated heterocyclic group" means a piperidino, piperazlno, morphotlno, imidazoiyl, pyrrolyl and 
pyrrolidyl groups and the like. 

Novel carbostyril derivatives and sarts thereof of the present invention can be prepared according to 
various processes such as for example reaction process formulas as follows. 

25 



Reaction process formula-1 



30 



COOH 



35 



H 



R 6 -H (3) 



COR 




40 



(2) 



wherein R e# is a group of the formula 



da) 



45 



-N >-R 

\ / 



r 



(wherein R'is the same as defined above), or a group of the formula 



50 



R^ 



56 



(wherein R 2 and R 3 are the same as defined above); and the carbon-carbon bond between 3-and 4- 
positions in the carbostyril skeleton are the same as defined above. 
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According to reaction process formula-1, a carbostyril derivative represented by the generaJ formula 
(1 a) can be prepared by reacting a carbostyril derivative or Its caxboxylic group-activated compound 
represented by the general formula (2) with an amine or its amino group-activated compound represented 
by the general formula (3) under a conventional amide bond forming reaction condition, 
s As to the amide bond forming reaction condition, the following methods can be exemplified, for 
example, 

(a) mixed acid anhydride method: e.g., a method by reacting a carboxylic acid (2) with an aJkyl 
halocarboxylic acid to form a mixed add anhydride, then the mixed acid anhydride is reacted with an amine 
(3); 

to (b) activated ester method: e.g., a method by reacting an activated ester of a carboxylic acid (2), for 

example p-nitrophenyl ester, N-hydroxysucdnimide ester, 1-hydroxybenzotriazol ester, with an amine (3); 

(c) carbodiimtde method: e.g., a method by condensing a carboxylic acid (2) with an amine (3) in the 
presence of a dehydrating agent for example, dicyclohexylcarbodiimide, carbonyldiimidazol or the like; 

(d) other method: e.g., a method by reacting a carboxylic acid (2) with a dehydrating agent, for 
J5 example, acetic anhydride, to obtain a carboxylic acid anhydride, then the carboxylic acid anhydride is 

reacted with an amine (3); 

i[e) a method by reacting an ester of a carboxylic add (2), being prepared from it with a lower 
alcohol, with an amine (3) under a high pressure and high temperature condition; 

(f) carboxylic add halide method: e.g., a method by changing a carboxylic add (2) into an add halide 
20 form, then the halide of carboxylic add (2) is reacted with an amine (3); 

(g) a method by activating a carboxylic add (2) with a phosphorus compound, for example, 
triphenylphosphine, diethyl cyanophosphate or diethyl chlorophosphate. then said activated compound of 
carboxylic add (2) is reacted with an amine (3). 

In the mixed add anhydride method (a), the mixed add anhydride is obtianed by a conventional 

25 Schotten-Baumann reaction, and generally the mixed acid anhydride is reacted with an amine (3), without 
being separated from the reaction mixture of Schotten-Baumann reaction, to obtain carbostyril derivative 
(1a) of the present invention. The Schotten-Baumann reaction is carried out in the presence of a basic 
compound, for example, an organic basic compound such as triethylamine, trimethylamine, pyridine, 
dimethylaniline. N-methylmorpholine, 4-dimethylaminopyridine, 1.5-diazabicydo[4.3.0]nonene-5 (DBN), 1,8- 

30 diazabicyclo[5.4.0]undecene-7 (DBU), 1 ,4-diazabicydo[2^2]octane (DABCO) or the like, an inorganic basic 
compound, such as potassium cabronate, sodium carbonate, potassium hydorgen carbonate, sodium 
hydrogen carbonate or the like, at a temperature about -20* to 100° C, preferably, at 0° to 50° C, for 
about 5 minutes to 10 hours, preferably, for 5 minutes to 2 hours. Reaction of the thus obtained mixed acid 
anhydride with an amine (3) is carried out at a temperature of -20* to 150* C, preferably, at 10° to 50* C, 

35 for about 5 minutes to 10 hours, preferably, for 5 minutes to 5 hours. 

The above-mentioned mixed add anhydride method is generally carried out in the absence or presence 
of a suitable solvent usually used for this type of mixed add anhydride method, concretely a haiogenated 
hydrocarbon for example, methylene chloride, chloroform, dichloroethane or the like, an organic hydrocar- 
bon for example, benzene, toluene, xylene or the like, an ether for example, diethyl ether, tetrahydrofuran, 

40 dimethoxy ethane or the bice, an ester for example, methyl acetate, ethyl acetate or the like, an aprotic polar 
solvent for example, N,N-dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric triamide or the like 
can be exemplified. 

As to the alkyihalocarboxylic acid used for preparing above-mentioned mixed add anhydride can be 
exemplified such as methyl chioroformate. methyl bromoformate, ethyl chloroformate. isobutyl chlorofor- 
ms mate or the like, and generally said alkyihalocarboxylic add is used in at least an equimolar quantity, 
preferably, 1 to 2 times the molar quantity of the carboxylic acid (2). The amine (3) is generally used in at 
least an equimolar quantity, preferably, preferably 1 to 2 times the molar quantity of the carboxylic acid (2). 

The activated ester method (b) as mentioned above, for example, in using N-hydroxysucdnimide ester, 
the reaction is generally carried out in a suitable inert solvent As to the solvent concretely a haiogenated 
so hydrocarbon for example, methylene chloride, chloroform, dichloroethane or the like, an aromatic hydrocar- 
bon for example, benzene, toluene, xylene or the like, an ether for example, diethyl ether, tetrahydrofuran, 
dimethoxyethane or the like, an ester for example, methyl acetate, ethyl acetate or the like, an aprotic polar 
solvent for example, N.N-dimethyrformamide, dimethyl sulfoxide, hexamethylphosphoric triamide or the like 
can be exemplified. 

55 The reaction is carried out at a temperature of 0° to 150° C. preferably at 10° to 100* C, for 5 to 30 
hours. The amine (3) is usually used in an equimolar quantity, preferably 1 to 2 times the molar quantity of 
the N-hydroxysuccinimide ester. 
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In the carboxyiic acid haiide method (d) as above, that is by reacting a carboxyiic arid haiide with an 
amine (3), the reaction can be carried out in a suitable solvent in the presence of a dehydrohalogenating 
agent. As to the dehydrohalogenating agent a common basic compound which is known widely can be 
used, for example, a basic compound used in the above-mentioned Schotten-Baumann reaction can be 

5 used, additionally sodium hydroxide, potassium hydroxide, sodium hydride, sliver carbonate, an aJcoholate, 
for example, sodium methylate or sodium ethylate can be exemplified. An excess amount of amine (3) can 
also be used as the dehydrohalogenating agent. As to the solvent used in the carboxyiic acid haiide 
method, any solvent used in the above-mentioned Schotten-Baumann reaction can also be used, further an 
alcohol such as, methanol, ethnaol, propanol, butanol, 3-methoxy-1 -butanol, ethyl ceJIosofve, methyl eel- 

w losofve or the like, pyridine, acetone, acetonitrile or the like or a mixture of the solvents in combination of 
two or more of of the above-mentioned solvents can also be exemplified. 

There is not any restriction to the ratio of the amount of an amine (3) to the amount of a carboxyiic acid 
haiide in the above reaction, the ratio can be selected from a wide range, and the latter may be used at 
least in an equimolar quantity, preferably an equimoiar to 2 times the molar quantity to the former. 

75 The reaction is generally carried out at a temperature of -30° to 180° C, preferably at about 0° to 150° 
C. and the reaction is completed for 5 minutes to 30 hours. 

The carboxyiic acid haiide used in this reaction can be prepared by reacting a carboxyiic arid derivative 
(2) with a haJogenating agent in the absence or presence of a solvent As to the solvent, any solvent which 
does not give any adverse effect to the reaction can be used, for example, an aromatic hydrocarbon such 

20 as benzene, toluene, xylene or the like, a haiogenated hydrocarbon such as chloroform, methylene chloride, 
carbon tetrachloride or the like, an ether such as dioxane. tetrahydrofuran, diethyl ether or the like, 
dimethyfformamide, dimethyl sulfoxide or the like can be exemplified. As to the halogenating agent a 
common halogenating agent which changes the hydroxy! group in the carboxyl group Into the halogen atom 
can be used, for example, thionyl chloride, phosphorus oxychloride, phosphorus oxy bromide, phosphorus 

25 pentachioride, phosphorus pentabromide or the like can be exemplified. 

There is not any specific restriction to the ratio of the amount of a carboxyiic arid (2) to the amount of a 
halogenating agent in the reaction, the ratio can be selected from a wide range, when the reaction is carried 
out in the absence of a solvent the latter is used in an excess amount to the former, and when the reaction 
is carried out in the presence of a solvent the latter is used at least in an equimolar quantity, preferably, 2 

do to 4 times the molar quantity to the former. The reaction temperature (and the reaction time) may not be 
restricted, and generally the reaction can be carried out at room temperature to 100" C, preferably at 50° 
to 80* C, for 30 minutes to 6 hours. 

In the method (g), by activating a carboxyiic arid (2) with a phosphorus compound, for example, 
triphenylphosphine, diethyl cyanophosphate or diethyl chlorophosphate, then said activated compound of 

35 carboxyiic arid (2) is reacted with an amine (3), the reaction can be carried out in a suitable solvent As to 
the solvent any solvent which does not give adverse effect to the reaction can be used, concretely for 
example, a haiogenated hydrocarbon such as methylene chloride, chloroform, dichioromethane or the like, 
an aromatic hydrocarbon such as benzene, toluene, xylene or the like, an ether such as diethyl ether, 
tetrahydrofuran, dimethoxyethane or the like, an ester such as methyl acetate, ethyl acetate or the like, an 

40 aprotic polar solvent such as N,N-dimethylfbrmamide, dimethyl sulfoxide, hexamethytphosphoric triamide or 
the like can be exemplified. 

In thitf reaction, since an amine (3) ger se performs as a basic compound, the reaction can be 
proceeded smoothly by using the amine (3) in an amount excessive to theoretical quantity, and further, K 
necessary other baste compound, for example an organic basic compound such as triethylamine. 

as trimethyiamine, pyridine, dimethylaniline, N-methylmorpholine, DBN, DBU, DABCO or the like, an inorganic 
basic compound, such as potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate or the like can be used. 

The reaction can be carried out at a temperature of about 0* to 150* C, preferably at about 0* to 100° 
C, and the reaction time is about 1 to 30 hours. The ratio of the amounts of a phosphorus compound and 

so an amine (3) to the amount of a carboxyiic arid derivative (2) Is generally at least in an equimolar quantity, 
preferably 1 to 3 times the molar quantity. 
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Reaction process formula-2 




wherein i_ is 0 or 1 ; R 7 is a lower aJkanoyloxy group; R 8 is a lower alkanoyl group, a lower alkoxy carbon y I 
group, a benzoyl group which may have 1 to 3 substituents, on the phenyl ring, selected from the group 
consisting of a lower alkoxy group and a halogen atom, a phenyHower alkanoyl group or a phenyl-lower 
alkenylcarbonyl group which may have lower alkoxy groups as the substituents on the phenyl ring; R 9 is a 
lower aJkyl group, a phenyHower alky! group, a lower alkylsulfonyl group or a phenoxy-lower alkyl group; 
R 9 is the same as defined in R 9 ' and is further a hydrogen atom; R 10 ' and R 11 are each a hydrogen atom or 
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a lower alky! group; X 1 ' is a halogen atom, a lower alkanesulfonyloxy group, an arylsuffonyloxy group or an 
aralkylsulfonytoxy group; the carton-carbon bond between 3-and 4-posffions In the carbostyrll skeleton is a 
single or double bond. 

5 

In the general formula (6), in the definitions for the symbol X 1 , the halogen atom is specifically a 
chlorine, fluorine, bromine or iodine atom, the lower alkanesulfonyloxy group can be exemplified such as 
methanesutfonytoxy, ethanesutfonyloxy, isopropanesulfonyloxy, propanesuHonyioxy, butanesulfonytoxy, tert- 
butanesulfonyloxy, pentanesulfonyloxy and hexanesulfonyloxy groups and the like; the aryisulfonyloxy 

to group is specifically a substituted or unsubstituted aryisulfonyloxy group such as phenylsulfonyloxy, 4- 
methylphenylsulfonyloxy, 2-methylphenylsutfonyloxy, 4-ntorophenylsulfonyloxy, 4-methoxyphenyisuHbnyloxy, 
3-chlorophenylsulfonyloxy and a-naphthylsulfonyloxy group and the like; the araJkylsulfonyloxy group Is 
specifically a substituted or unsubstituted aralkylsulfonyloxy group such as benzylsulfonyioxy, 2- 
phenylethylsulfonyloxy, 4-phenylbutyisulfonyloxy, 4-methylbenzyteulfonyloxy, 2-methylberuyteulfonyloxy, 4- 

75 nitrobenzylsulfonyloxy, 4-methoxy benzylsulfonyioxy, 3-chlorobenzylsulfonyloxy and a-naphthylmethylsul- 
fonyloxy groups and the like. 

The reaction of a compound of the general formula (1b) with hydroxy lamina (4) can be carried out in a 
suitable inert solvent in the absence or presence of a basic compound. As to the basic compound used in 
this reaction, an inorganic basic compound such as sodium hydroxide, potassium hydroxide, sodium 

20 carbonate or the like; an organic basic compound such as pyricfine. piperidine, triethylamine, 1,5- 
diazabicyciot4.3.0] nonene-5 (DBN). 1 ,8-diazabicyclo [5.4.0] undecene-7 (DBU), 1 ,4-diazabicycto [2^2] 
octane (DABCO). sodium acetate or the like can be exemplified. As to the Inert solvent used in this reaction, 
any solvent which does not give any adverse effect to the reaction may be used, concretely, a lower ateohol 
such as methanol, ethanoi, Isopropanol or the like; an ether such as dioxane, tetrahydrofurane. diethyl ether, 

25 ethylene glycol monomethyl ether or the like; an aromatic hydrocarbon such as benzene, toluene, xylene or 
the like; a halogenated hydrocarbon such as dlchloromethane, dichloroethane. chloroform, carbon tetrachlo- 
ride or the like; an aprotic polar solvent such as dimethytfomniamide. dimethyl sulfoxide, hexamethyl- 
phosphoric triamide or the like can be exemplified. The ratio of the amount of hydroxy lamine (4) to the 
amount of a compound of the general formula (1b) may be generally at least an equlmolar quantity. 

30 preferably an equimolar to 5 times the molar quantity of the former to the latter. The reaction temperature is 
generally at room temperature to 200 • C, preferably at room temperature to 150 # C. and generally the 
reaction is completed in about 1 to 15 hours. 

The reduction of a compound of the general formula (1c) or (1d) may be carried out in a suitable 
solvent in the presence of a catalyst by means of catalytic hydrogenation. As to the solvent used In this 

35 reduction, water, acetic acid, a lower aJcohol such as methanol, ethanoi. Isopropanol or the like, a 
hydrocarbon such as hexane. cyctohexane or the like, an ether such as diethylene glycol dimethyl ether, 
dioxane, tetrahydrofuran, diethyl ether or the like, an ester such as ethyl acetate, methyl acetate or the like, 
and an aprotic polar solvent such as dimethytformamide or the like can be exemplified. As to the catalyst 
used in this reduction, palladium, palladium black, palladium-carbon, platinum, platinum oxide, copper 

40 chromite, Raney-nickei or the like may be used. The catalyst may be used in an usual catalytic amount 
preferably generally 0.02 times to an equivalent amount of the catalyst can be used to a compound of the 
general formula (1c) or (1d). The reduction may be carried out generally at a temperature of -20* C. to 
about room temperature, preferably at 0* C. to about room temperature, and under 1 to 10 atmospheric 
pressure of hydrogen, the reduction is generally completed in about 0.5 to 1 hour. 

45 The reduction can also be carried out by the following method. For example, reduction by using 
hydrogenating reducing agent may preferably be used. As to the hydrogenating reducing agent sodium 
aluminum hydride, sodium borohydride, dibarane or the like can be exemplified. Said hydrogenating 
reducing agent is used generally at least in an equimolar quantity, preferably an equimolar quantity to 10 
times the molar quantity of the reducing agent is used to a compound of the general formula (1c) or (1d). 

so This reduction can be carried out in a suitable solvent, for example water, a lower alcohol such as methanol, 
ethanoi. isopropanol or the like, an ether such as tetrahydrofuran, diethyl ether, diethylene glycol dimethyl 
ether or the like. This reduction can be carried out at a temperature of about -60' to 50* C, preferably at 
-30* C. to room temperature, for about 10 minutes to 15 hours. In carrying out the reduction by using 
lithium aluminum hydride or diborane as the reducing agent an anhydrous solvent such as diethyl ether. 
55 tetrahydrofuran, diethylene glycol dimethyl ether may preferably be used. 
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. T ^ / !^°" for >nt ™***"9 a compound of the general formula (1c) to a compound of the general 
formula (Id) can be earned out in the presence of a lower alkylating agent As to the tower alkanoylating 
agent ttie examples .ncluding. a lower alkanoic acid such as formic acid, acetic acid, propionic acid or the 
hke; a lower a kanoic : add anhydride such as acetic anhydride or the like; and a lower alkanoic acid halide 
or taSLT? t , ' P "? Cny ' br0Tnid8 " *" ,ike - ln »" e case of using a lower alkanoic acid anhydride 
1*«JL a. , 1 a,kan °y |atin 9 3 9 ent - reacti °" ™y be carried out in the presence of a basic 
substance. As to the basic substance, an alkali metal such as metallic sodium or metallic potassium and a 

^Z^nTT"?* and . bicartjonate 0< * ese a,ka,i and an organic basic compound such as 

«f ! ° r T" din8 080 be exem P ,ified - '***on may be earned out in the absence or 
presence of a solvent, and generally the reaction is proceeded in a suitable solvent As to the solvent a 

met !! yl ^ k6t0ne ° r *• " ke; 30 eth0r such 38 dietnvl etn ^ di °*ane °r the l£e; 
SJEET 5 y hi 1 S " Ch 38 ben2ene * t0lUene ' Xy,ene 0r ,,ke: 3 haJoganated hydrocarbon such as 
chloroform dichloromethane. carbon tetrachloride or the like; acetic add. acetic anhydride, water and 
pyndine and the like can be exemplified. 

eouimolar^Z^ toV?^ 3lk3n0y,3t,n 9 a 9 ent may °e at least an equimolar quantity, generally in an 
equ,molar quantity to a large excess quantity to a compound of the general formula (1c). The reaction 

mtouS ? to 9 lTh?urs at * °' °* t0 150 ° C ' preferab, y * °° to 100 ° and completes in about 5 

In the case of using a lower alkanoic add as to the lower alkanoylating agent the reaction may earned 
2d nr^T 6 " 08 » 3 dahydratin 9 a 9 ent - for exam P |e - a mineral add such as sulfuric add. hydrochloric 
Z i l £ '' 3 * ° n,C ^ SUCh 33 P- to,ue "«sulfonic add. benzenesulfonic acid, ethanesulfonic add or 
me like. The reaction temperature is spedfically determined in about 50 to 120»C. 

The reaction of a compound of the general formula (le) with a compound of the general formula (5) can 
be earned out under conditions similar to those employed in the reaction of a compound of the general 
formula (2) with a compound of the general formula (3) as mentioned in Reaction process formula-1 

/•,^l COmPOUnd °1 9eneraJ ,0nT,Ula ( ' 9) is prepared by reactin 9 a compound of the general formula 
(le) with a compound of the general formula (6) under conditions similar to those employed in the reaction 
of using a caxboxylic add halide of the general formula (3). 

The reaction of a compound of the general formula (1e) or (11) with a compound of the genera) formula 
P) may be earned out in the absence or presence of a suitable solvent in the presence of a redudng agent 
As to the solvent, water, an alcohol such as methanol, ethanol. isopropanol or the like; acetic add; an ether 
such as dioxane, diethyl ether, diethylene glycol dimethyl ether, tetrahydrofuran or the like; an aromatic 
nydrocarbon such as benzene, toluene, xylene or the like can be exemplified. 

Reduction can be carried out by using a hydrogenating redudng agent such as formic add. sodium 
borohydnde. sodium cyanoborohydride. lithium aluminum hydride or the like, or by using a catalytic 
hydrogenation catalyst such as palladium black, palladium-carbon, platinum oxide, platinum black Raney 
nickel or the like. In the case of using formic add as the redudng agent the reaction temperature is 
generally at room temperature to 200'C. preferably at 50 to 150«C.. and the reaction is completed in about 
1 to 10 hours. The amount of formic add may be of a large excess amount to a compound of the general 
formula (le) or (li). In- the case of using other hydrogenating redudng agent the reaction temperature is 
generally at -30 to 100'C preferably at 0 to 70'C. and the reaction is completed in about 30 minutes to 
iz hours- The amount of said redudng agent is generally in as equimolar to 20 times the molar quantity 
preterably 1 to 5 times the molar quantity to a compound of the general formula (1e) or (1i). Specifically 
when Irthium aluminum hidride is used as the redudng agent an ether such as diethyl ether, dioxane' 
tefrahydrofuran. diethylene glycol dimethyl ether, or the like; an aromatic hydrocarbon such as benzene 
toluene, xylene or the like may preferably be used as the solvent 

In the case of using a catalytic hydrogenation catalyts. the reaction may be earned out under a normal 
pressure to 20 atmospheric pressure, preferably at a normal pressure to 10 atmospheric pressure of 
hydrogen gas stream, and generally at -30 to 100* C. preferably at 0- to 60' C. and generally the reaction 
is completed in 1 to 12 hours. The amount of the catalyst may be generally 0.1 to 40 parts by weight 
preferably in amount of 1 to 20 parts by weight to a compound of the general formula (1e) or (11). 

The amount of a compound of the general formula (7) to a compound of the general formula (1e) or 
(1i) is generally in an equimolar quantity, preferably in an equimolar to a large excess quantity. 
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A compound of the general formula (1g) wherein R 0 'is a lower aikyl group or a phenyMower alkyl group 
can be prepared by reducing a compound (1f) or (Ih) wherein R*' is a lower alkanoyl group, benzoyl group 
or a phenyMower alkanoyl group. This reduction can be carried out by procedures similar to those 
employed in the reduction of a compound of the general formula (1c) or (1d) using a hydrogenation 
reducing agent The reduction may be carried out generally at -60* to 150* C, preferably at -30° to 100° 
C. 



Reaction process formula-3 

r~ * r 9 " 

(CO^-N >0 (»)£-■ X -<^ % 

~~ H< R 9 . (8) . ~* 

" I i > ^ \ 

- s N^ x O •' N O 

(lb) H (lk) H 

/— R 9 ." 

(CO)o -N ,-N< R 9' 



Reduction r^^.Y^^l 
> 



wherein , R fl ', R fl * and the carbon-carbon bond between 3-and 4-positions In the carbostyri! skeleton are 
the same as defined above. 

The reaction of a compound of the general formula (1b) with a compound of the general formula (8) is 
carried out in a suitable solvent or without the solvent and in the absence or presence of a dehydrating 
agent As to the solvent an alcohol such as methnaol, ethanoi, Isopropanol or the Hke; an aromatic 
hydrocarbon such as benzene, toluene, xylene or the like; an aprotlc polar solvent such as dimethytfor- 
mamide, dimethytacetamide, N-methyipyrrolidone or the Hke can be exemplified. As to the dehydrating 
agent a drying agent usually used in dehydrating a solvent such as molecular sieve or the tike; a mineral 
acid such as hydrogen chloride, sulfuric acid, boron trifluoride or the like; an organic add such as p- 
toluenesulfonic acid or the like can be exemplified. The reaction may be carried out generally at room 
temperature to 250* C, preferably at 50* to 200* C and the reaction is generally completed in about 1 to 
48 hours. The amount of a compound of the general formula (8) is not specifically restricted, and generally 
at least an equimolar quantity, preferably a large excess quantity may be used to a compound of the 
general formula (1b). As to the dehydrating agent the drying agent may be used In a large excess quantity, 
and the acid may be used in a catalytic amount Thus obtained a compound of the general formula (1k) can 
be used, without specifically separated from the reaction system, in the next reduction step. 

The reduction of a compound of the general formula (1k) can be carried out under conditions similar to 
those employed in the reduction of a compound of the general formula (1c) or (1d) In the Reaction process 
fromula-2. 

When a compound of the general formula (8) wherein R° Is a hydrogen atom is used, then a 
compound of the general formula (11),. 
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UJL) 



10 is formed, and this compound is reduced under condition similar to those employed in the reduction of a 
compound of the general formula (1k) to obtain a compound of the general formula (1m) as follows: 



75 



(CO)£ -N }-NHR 



9' 



20 



dm) 



25 



Reaction process formula-4 
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55 



wherein R 2 . X 1 ' and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above; R 12 ' is a lower alkanoyl group; and R 13 is a lower alkanoyl group and the same as 
defined in R 3 except hydrogen atom. 
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The reaction of a compound of the general fromula (1n) with a compound of the general formula (9) can 
be carried out under conditions similar to those employed in the reaction of a compound of the general 
formula (1e) with a compound of the general formula (5) in the above-mentioned Reaction process formula- 

2. 

5 The reaction of a compound of the general formula (in) with a compound of the general formula (10) 
can be carried out under conditions similar to those employed in the reaction of a compound of the general 
formula (1e) with a compound of the general formula (6) in the above-mentioned Reaction process formula- 
2. 

Among compounds of the general formula (1p) obtained in the Reaction process formula-4, those 
to having R 13 is a phenyHower aikyl group can be dephenyHower alkylating (for example, debenzylating) to 
obtain the corresponding compound of the general formula (1n). Said dephenyHower alkylatlon can be 
carried out in a suitable solvent for example, water, a lower alcohol such as methanol, ethanol, isopropanol 
and the like; an ether such as dioxane, tetrahydrofuran and the like; or acetic add; or a mixed solvent of two 
or more of these solvents, in the presence of a catalytic reducing catalyst such as platinum oxide, 
75 palladium-carbon, palladium black and the like, at a temperature about o° to 100° C, under 1 to 10 
atmospheric pressure of hydrogen gas, for about 0.5 to 10 hours. (The reduction may be carried out by 
adding a mineral acid such as hydrochloric acid, or by heat-treating in an aqueous solution of hydro bromic 
acid.) 

Further, the corresponding compound of the general formula (1n) can be obtained by hydroiyzing a 
20 compound of the general formula (1o) prepared in the above-mentioned Reaction process formula-4. Said 
hydrolysis can be carried out under conditions of usual hydrolysis, for example in the presence of a basic 
compound such as sodium hydroxide, potassium hydroxide, barium hydroxide, potassium carbonate and 
the like; a mineral add such as sulfuric add, hydrochloric add, nitric add and the like; an organic add such 
as aromatic sulfonic add, and in a solvent for example water, an alcohol such as methanol, ethanol, 
25 isopropanol and the like; a keton such as acetone/methyl ethyl ketone and the like; an ether such as 
dioxane, ethylene glycol and the like; acetic add; or a mixed solvent of two or more of these solvents. The 
hydrolysis is carried out generally at a temperature of room temperature to 200" C, preferably at room 
temperature to about 150 # C. and is completed in about 1 to 30 hours. 

Among compounds of the general formula (1p), those having R 13 ' is a phenyHower aikyt group can be 
30 converted into a compound of the general formula (1p) wherein R 13 ' is formyl group by redudng and 
formylating the former in an alcohol such as methanol, ethnaol, isopropanol or the lite, in the presence of a 
catalyst such as formic add and palladium black. Said reduction and formylation are generally carried out at 
a temperature of 0* to 100* C, preferably at 0° to 70 # C, and are completed in about 10 minutes to 5 
hours. 

35 Further, in compounds of the general formula (1), those having R]' is a lower aikylenedioxy group may 
be converted into compounds of the general formula (1) wherein R 1 ' is an oxo group by hydroiyzing the 
former. Said hydroiyzing reaction can be carried out under conditions similar to those employed In the 
hydrolysis of a compound of the general fromula (1o). 
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Reaction process formuia-5 
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wherein R* is the same as defined above; and R 14 ' is a halogen atom. 



75 



20 



25 



The ring-closing reaction of a compound of the general formula (1 1 ) is generally called as Friedel-Crafts 
reaction, and is carried out in a suitable solvent in the presence of a Lewis acid. As to the solvent used in 
this reaction, any solvent commonly used in this type of reaction can also be used, and carbon disulfide, 
nitrobenzene, chloro benzene, dichloromethane, dichloroethane, trichloroethane, carbon tetrachloride, 
tetrachloroethane and the like can be exemplified. As to the Lewis acid used in this reaction, aluminum 
chloride, zinc chloride, ferrous chloride, tin chloride, boron tribromide, boron trifluoride, concentrated sulfuric 
acid can be exemplified. The Lewis acid is used as generally in an amount of 2 to 6 times the molar 
quantity, preferably 3 to 4 times the molar quantity to a compound of the general formula (11). The reaction 
temperature is generally about 20 to 120* C, preferably at about 40 to 70° C, and is generally completed 
in about 0.5 to 6 hours. 



Reaction process formula-6 
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wherein R'. R 12 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
50 same defined above, and R ,s is a hydroxy! group or a lower alkoxy group. 

The reaction for obtaining a compound of the general fromula (13) by reducing a compound of the 
general formula (12) can be carried out 

0) by reducing in a suitable solvent by using a catalytic reducing catalyst, or 
55 (ii) by reducing in a suitable solvent by using, as the reducing agent, a mixture of a metal or metal 

salt with an acid, or a metal or metal salt with an alkalirmetal hydroxide, sulfide, ammonium salt and the 
like. 



16 



0 255 134 



In the case of using a catalytic reduction (i), as to the solvent, water, acetic arid, an aJcohoi such as 
metanol, ethanol, isopropanol and the like, a hydrocarbon such as hexane, cyclohexane or the like, an ether 
such as dioxane, diefhylene glycol dimethyl ether, tetrahydrofuran, diethyl ether or the like, an ester such as 
ethyl acetate, methyl acetate or the like, an aprotic polar solvent such as dlmethytformamide or the like can 

5 be exemplified. As to the catalyst used in the catalytic reduction, palladium, palladium black, palladium- 
carbon, platinum, platinum oxide, copper chromite, Raney-nickel or the like may be used. The catalyst may 
be used in amount of 0.02 to 1.00 part by weight to a compound of the general formula (12). The reaction is 
generally carried out at about -20* C. to room temperature, preferably at 0* C. to room temperature, under 
1 to 10 atmospheric pressure of hydrogen gas, and is completed generally in about 0.5 to 10 hours. 

70 In the case of using a reducing method (ii). a mixture of iron, zinc, tin or stannous chloride with a 
mineral arid such as hydrochloric acid or sulfuric acid; or iron, ferrous sulfate, zinc or tin with an alkali metal 
hydroxide such as sodium hydroxide, a sulfide such as ammonium sulfide or the like, ammonia water and 
an ammonium salt such as ammonium chloride may be used as the reducing agent As to the inert solvent 
used in the reduction, water, acetic acid, methanol, ethanol or dioxane or the like may be exemplified. The 

75 conditions of the above-mentioned reduction may be suitably selected according to the reducing agent 
used, for example, in the case of using a mixture of stannous chloride with hydrochloric arid, the reduction 
may be carried out advantageously at 0* C. to room temperature, for about 0.5 to 10 hours. The reducing 
agent may be used in at least an equimolar quantity, generally in an equimolar to 5 times the molar quantity 
to the stating material. 

20 In carrying out the above-mentioned method (i), at about room temperature to 150* C, a compound of 
the general formula (1) can be prepared directly through a compound of the general formula (13). 

The acylation of a compound of the general formula (13) can be carried out under conditions similar to 
those employed in the reaction for introducing a compound of the general formula (1c) to a general fromula 
(1d). 

25 The reaction for obtaining a compound of the general formula (1) by ring-dosing a compound of the 
general fromula (13) or (14) is carried out in a suitable solvent in the presence of or absence of a basic 
compound or an acid, preferably in the presence or absence of an arid. As to the basic compound, any 
known compound can be used, for example, an organic basic compound such as triethylamme, pyridine, 
dimethylaniiine, N-methylmorpholine, DBN, DBU, DABCO and the like; an inorganic basic compound such 

30 as potassium carbonate, sodium carbonate, sodium hydroxide, potassium hydroxide, sodium hydrogen 
carbonate, potassium hydrogen carbonate and the tike can be exemplified. As to the acid, an inorganic arid 
such as hydrochloric arid, hydrobromic arid, sulfuric arid, nitric arid, pofyphosphoric arid and the like, an 
organic arid such as p-toiuenesulfonic arid, ethanesutfonic acid, trtfluoroacetic arid and the like can be 
exemplified. As to the solvent any inert solvent which may not give any adverse effect to the reaction can 

as be used, for example, an alcohol such as methanol, ethanol, propanol, butanol, 3-methoxy-1 -butanol, ethyl 
cellosolve, methyl cellosotve and the like; pyridine, acetone; a halogen atod hydrocarbon such as cflch- 
loromethane, dichloroethane, chloroform and the like; an aromatic hydrocarbon such as benzene, toluene, 
xylene and the like; an ether such as dimethoxy ethane, tetrahydrofuran, diethyl ether, diphenyl ether and 
the like; an ester such as ethyl acetate, methyl acetate; an aprotic polar solvent such as dimethylformamide, 

40 dimethyl sulfoxide, hexamethylphosphoric triamide and the like can be exemplified. The reaction is 
generally carried out at -20* to 150* C, preferably at 0 to 150* C, and is generally completed in 5 minutes 
to 30 hours. 



50 



55 



17 



Reaction process formula-7 



0 255 134 



70 



75 



20 



35 



2' 
IT 



0=C 




r it ^ 

^''^>0 (15) 
H " 



(lr) 



R 2 '_ R 18 ' OH 

N- N- C C -R 

0=C — ' ^19' R 17' 



\ 



H 

25 (Is) 

wherein R 2 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above; R ,B is a phenyl group which may have 1 to 3 substituents selected from the group 
3Q consisting of a lower alkoxy group, a halogen atom and a nitro group on the phenyl ring, a phenyHower 
alky! group which may have 1 to 3 substituents, on the phenyl ring, selected from the group consisting of a 

same or different and are each a hydrogen atom or 



lower alkoxy group, a halogen atom and a nitro group; R 17 is a hydrogen atom or the same as the definition 
of the above-mentioned R 16 '. R 18 ' and R 19 ' are each the 5 



a lower alkyl group. 



The reaction of a compound of the general formula (1r) with a compound of the general formula (15) is 
carried out in the absence or presence of a solvent, and in the absence or presence of a basic compound. 
The reaction is generally proceeded at room temperature to 200 # C, preferably at 60° to 120* C. and is 
completed in about 1 to 24 hours. As to the solvent used in this reaction, an ether such as dioxane, 
4Q tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether and the like, an aromatic hydrocarbon such as 
benzene, toluene, xylene and the like, a lower alcohol such as methanol, ethanol. isopropanol and the like, a 
polar solvent such as N-methylpynrolidone, dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric 
triamide and the like can be exemplified. As to the basic compound, an inorganic basic compound such as 
potassium carbonate, sodium carbonate, sodium hydroxide, sodium hydrogen carbonate, sodium amide and 
4S the like, and an organic basic compound such as triethylamine, tripropylamine, pyridine, quinoline and the 
like can be exemplified. 

The amount of a compound of the general formula (1r) may be generally in an equimolar quantity, 
preferably in 1 to 5 times the molar quantity. 

A compound of the general formula (15) used as the starting material can be prepared by a method as 
50 shown in the following Reaction process formula-8. 
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Reaction process formula-8 
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(15) 



wherein R 16 , R 17 \ R 18 ' and R 19 ' are the same as defined above. 

The reaction of a compound of the general formula (16) with sulfur-ylide (17) is earned out in a suitable 
75 solvent As to the solvent used in this reaction, an ether such as tetrahydrofuran or the like, a polar solvent 
such as dimethylformamide, dimethyl sulfoxide and the like can be exemplified. The reaction is generally 
proceeded at -50* to 70* C, preferably at -30 • to 50* C, and is completed in about 10 minutes to 5 hours. 
As to the sulfur-ylide (17) used in this reaction, a compound represented by the general formula. 



21 ? " C \ 1 Q ' 



(wherein R 18 and R 19 are the same as defined above; m is 0 or 1; R 20 and R 21 are each the same or 
different, and are each a lower alkyl group, a phenyl group, a lower alkytamino group, a phenyHower alky! 
group, a lower alkenyt group or a lower alkoxy group) 
so can be exemplified. 

The sulfur-ylide (17) may be used in an amount of at least an equtmotar quantity, preferably an 
equimoiar to 2 times the molar quantity to a compound of the general formula (16). 



35 

Reaction process formula-9 




wherein R 2 and the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are the same 
as defined above. 

The reduction of a compound of the general formula (1t) can be carried out by various method, and 
55 preferably a method by using a hydrogenating reducing agent may be used. 
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As to the hydrogenating reducing agent lithium aluminum hydride, sddium borohydride, diborane and 
the like can be exemplified. The amount of the hydrogenating reducing agent is generally at least an 
equimolar quantity, and preferably in the range of an equimolar to 10 times the molar quantity to a 
compound of the general formula (1t). The reduction is generally carried out in a suitable solvent, for 
example, water, a lower alcohol such as methanol, ethanol, isopropanol and the like, an ether such as 
diethylene glycol dimethyl ether, tetrahydrofuran, diethyl ether and the like, a polar solvent such as 
dimethyiformamfde, acetic acid and the like, or a mixed solvent of two or more of these solvents, and 
generally at -60* to 50 # C. preferably at -30* to room temperature, for about 10 minutes to 3 hours. 

In the case of using lithium aluminum hydride or diborane as the reducing agent, an anhydrous solvent 
such as diethyl ether, tetrahydrofuran or diethylene glycol dimethyl ether may preferably be used. 



Reaction process formula-10 




wherein R 2 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above; R 22 is a phenyHower alkyl group which may have 1 to 3 substituents, on the phenyl ring, 
selected from the group consisting of a lower alkoxy group, a halogen atom and a nitro group, further the 
lower alkyl moiety is substituted with hydroxyl groups; R 23 is a phenyHower alkyl group which may have 1 
to 3 substituents, on the phenyl ring, selected from the group consisting of a lower alkoxy group, a halogen 
atom and a nitro group, further the lower alkyl moiety is substituted with halogen atoms; R 24 ' is a phenyl- 
lower alkyl group which may have 1 to 3 substituents, on the phenyl ring, selected from the group 
consisting of a lower alkoxy group, a halogen atom and a nitro group, further the lower alkyl moiety is 
substituted with cyano groups. 

The halogenation of a compound of the general formula (1v) can be carried out in a suitable solvent or 
without the solvent by reacting a compound of the general formula (1v) with a halogenating agent As to the 
solvent used in the reaction, a aromatic hydrocarbon such as benzene, toluene, xylene or the like, a 
halogenated hydrocarbon such as dichloromethane, chloroform, carbon tetrachloride or the like, an ether 
such as dioxane, tetrahydrofuran, diethyl ether or the like, dimethylformamide, dimethyl sulfoxide or the like 
can be exemplified. As to the halogenating agent a common halogenating agent which can be able to 
convert the hydroxyl group in the carboxyl group into halogen atoms can be selected from widely and used, 
for example, thionyl chloride, phosphorus oxychloride, phosphorus oxybromide. phosphorus pentachloride. 
phosphorus pentabromide can be exemplified. 

There is not any restriction to the ratio of the amount of a compound of the general formula (1v) to the 
amount of the halogenating agent, and the ratio can suitably be selected from a wide range, in the case of 
carrying out the reaction in the absence of the solvent, generally a large excess amount of the halgenating 
agent may be used to the formaer. While in the case of carrying out the reaction in a solvent, the 
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wherein R* is the same as defined above; B' is a group of the formula R^H=CH-/wh^n n*' • 
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restriction to the ratio of the amount of an add to the amount of a compound of the generaJ formula (21), 
the ratio can be selected from a wide range, generally an equvalent part by weight preferably 10 to 50 
parts by weight of the acid may be used to a compound of the general formula (21). As to the solvent any 
common Inert solvent which is known widely can be used, for example, water, a lower alcohol such as 
5 methanol, ethanol, propanol, and the like; an ether such as dioxane, tetrahydrofuran and the like; an 
aromatic hydrocarbon such as benzene, toluene and the like; a halogenated hydrocarbon such as 
methylene chloride, chloroform, carbon tetrachloride and the like; acetone, dimethylformamide, dimethyl 
sulfoxide, hexamethylphosphoric triamide and the like can be exemplified. Among of these solvent a water- 
soluble solvent such as a lower alcohol, an ether, aceton, dimethyl sulfoxide, dimethylformamide, hex- 
70 amethylphosphoric triamide and the like are preferably used. 

The reaction is generally carried out at 0° to 100° C, preferably at room temperature to 60° C M and Is 
completed in about 5 minutes to 6 hours. 

A compound of the general formula (12) used as the starting material in the above-mentioned Reaction 
process formula-6 can be prepared, for example, by the following Reaction process formula-12. 
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wherein R 1 ', R 14 ', R 28 ' and R 2/ are the same as defined above; and R 15 * is a lower alkoxy group. 

The reaction of a compound of the general formula (23) with a piperidine derivative of the general 
formula (24) can be carried out in the presence of a solvent As to the solvent used in the reaction, an 

50 aromatic hydrocarbon such as benzene, toluene, xylene and the like, a lower alcohol such as methanol, 
ethanol, isopropanol and the like, an ether such as dioxane, tetrahydrofuran. diethyl ether, ethylene glycol 
dimethyl ether and the like, a polar solvent such as N-methylpyrrolidone, dimethylformamide, dimethyl 
suloxide, hexamethylphosphoric triamide and the like can be exemplified. The reaction can advantageously 
be carried out by using a basic compound as the deacidifying agent As to the basic compound, potassium 

55 carbonate, sodium carbonate, sodium hydroxide, sodium hydrogen carbonate, sodium amide, sodium 
hydride, a tertiary amine such as triethylamine, tripropylamine and the like, pyridine, quinoline and the like 
can be exemplified. 
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wherein R is the same as defined above. 

The dehydrogenation of a compound of the general formula (1A) is carried out in a solvent by using an 
oxidizing agent As to the oxidazing agent a benzoquinone such as 2 t 3-dichloro-5,6-dicyanobenzoquinone. 
chloranil (2,3,5,6-tetrachlorobenzoquinone) and the like, a halogenating agent such as ^romosuccinimide, 
N-chlorosuccinimide, bromine and the like, a dehydrogenating catalyst such as selenium dioxide, palladium 
carbon, palladium black, palladium oxide, Raney-nickel and the like can be exemplified. The amount of the 
oxidizing agent is not specifically restricted, and may be selected from a wide range, and in the case of 
using the halogenating agent generally an equimolar to 5 times the molar quantity, preferably 1 to 2 times 
the molar quantity of the halogenating agent may be used to a compound of the general formula (TA). In the 
case of using the dehydrogenating catalyst, generally an excess quantity of the catalyst may be used. As to 
the solvent used in this reaction, an ether such as dioxane, tetrahydrofuran, methoxymethanol, dimethox- 
yethane and the like, an aromatic hydrocarbon such as benzene, toluene, xylene, cumene and the like, a 
halogenated hydrocarbon such as dichlorbmethane. dichloroethane, chloroform, carbon tetrachloride and the 
like, an alcohol such as butanol, amyl alcohol, hexano! and the like, a polar solvent such as acetic acid, and 
aprotic polar solvent such as dimethylformamide, dimethyl sulfoxide, hexamethylphosphoric triamide and 
the like can be exemplified. 

The reaction is generally carried out at room temperature to 300* C, preferably at room temperature to 
200° C, and is completed in about 1 to 40 hours. 

The reduction of a compound of the general formula (1B) is carried out under conditions similar to 
those employed in usual catalytic reduction. As to the catalyst used in this reduction, palladium, paildium- 
carbon, platinum, Raney-nickel and the like can be exemplified. The catalyst may be used in an usual 
catalytic quantity. As to the solvent used in this reduction, water, methanol, ethanol, isopropanol, dioxane, 
tetrahydrofuran, hexane, cyclohexane, ethyl acetate and a mixed slovent of two or more of these solvents 
can be exemplified. 

The reaction can be carried out either in an atmospheric pressure or under pressure, generally carried 
out in an atmospheric pressure to 20 kg/cm 2 , preferably in an atmospheric pressure to 10 kg/cm 2 . The 
reaction temperature may be generally at 0 9 to 150 # C. preferably at room temperature to 100° C. 

'The compound of the general formula (10) which is used as the starting material in the above- 
mentioned Reaction process formula-4 can be prepared, for example by the method as shown in the 
following Reaction process formula-15. 



Reaction process formula-15 

2 ' • 1 ' CN 
28 ' X^-D-x' (29) 7fl .. «, 

R -CH 2 -CN R -CH-D-X 1 

(28) (30) 

wherein X 1 is the same as defined above; X 2 ' is a halogen atom; D' is a lower alkylene group; and R 28 ' is a 
phenyl group which may have 1 to 3 substituents selected from the group consisting of a lower alkoxy 
group, a halogen atom and a nrtro group on the phenyl ring. 
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The reaction of a compound of the generaJ formula (28) with a compound of the general formula (29) 
can be carried out in a suitable solvent in the presence of a baste compound. The ratio of the amount of a 
compound of the general formula (29) to the amount of a compound of the general formula (28) may be 
generally at least an equi molar quantity, preferably an equimolar to 1.5 times the molar quantity of the 
5 former to the latter. The reaction is proceeded generally at 0° to 150* C, preferably at room temperature to 
about 100* C and is completed in 1 to 24 hours. As to the solvent used In this reaction, water, an alcohol 
such as methanol, ethanoi, propanoic butanoi, 3-methoxy-1-butanol, ethyl cellosolve, methyl cellosoive and 
the like, a haJogenated hydrocarbon such as dichloromethane, dichloroethane, chloroform and the like, an 
aromatic hydrocarbon such as benzene, toluene, xylene and the like an ether such as tetrahydrofuran, 
70 diethyl ether, dimethoxyethane and the like, a ketone such as acetone, methyl ethyl ketone and the like, 
pyridine, acetonrtrile and the like, and a mixed solvent of two or more of these solvent can be exemplified. 

As to the basic compound, used in the reaction, for example an organic basic compound such as 
triethylamine. trimethylamine. pyridine, piperidine, dimethylanillne, N-methylmorphoHne, 4- 
dimethylaminopyridine. DBN, DBU, OABCO. potassium acetate, sodium acetate and the like, an inorganic 
75 basic compound such as potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, sodium hydroxide, sodium hydride, potassium hydride and the like, silver carbonate, 
an alcoholate such as sodium methyiate, sodium ethylate and the like can be exemplified. 

The reaction can advantageously be proceeded by adding in the reaction system a phase transfer 
catalyst for example, an alkyt ammonium halide such as tetra-n-butyi ammonium iodide, tetrabutyi 
20 ammonium bromide or the like, or a crown ether such as 1. 4,7,1 0-tetraoxacydododecane, 1,4,7,10,13- 
pentaoxacydopentadecane, 1,4,7,10, 13. 16-hexaoxacyclooctadecane or the Hke. 

Among novel carbostyril derivatives represented by the general formula (1), those having double 
carbon-carbon bond betweeh 3-and 4-positlons in the carbostyril skeleton capable of existing in tautomeric 
system in the form of lactim-lactam as shown in the following Reaction process formula-16. 

25 



Reaction process formula-16 
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wherein R is the same as defined above. 
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Reaction process formula-17 
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wherein A, B, R 3 and the carbon-carbon bond between 3-and 4-positions in the carbonstyril skeleton are the 
same as defined above; R* is a hydroxy! group or a lower alkoxy group. 
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The reaction of a compound of the general formula (102) with a compound of the general formula (103) 
is carried out in a suitable solvent in the presence of a basic compound. As to the solvent used in the 
reaction, an alcohol such as methanol, ethanol, propanoic butanol, 3-fnethoxy-1-butanol, ethyl cellosolve and 
methyl cellosolve and the like; a haiogenated hydrocarbon such as methylene chloride, chloroform, 

5 dichloroethane and the like; an aromatic hydrocarbon such as benzene, toluene, xylene and the like; an 
ether such as diethyl ether, tetrahydrofuran, dimethoxyethane and the like; a ketone such as acetone and 
methyl ethyl ketone and the like; pyridine, and acetonitrile and the like; a mixed solvent of two or more of 
these solvents can be exemplified. As to the basic compound, an organic basic compound such as 
triethylamine, trimethylamine, pyridine. piperidine, dlmethylaniline, N-methylmorpholine, 4- 

70 dimethylaminopyridine. 1 ,5-dIazabicydo-[4.3.0]nonene-5 (DBN), 1 ,8-diazabicyclo[5.4.0]undecene-7 (DBU), 
1,4-diazabicycio[2^2]octane (OABCO), potassium acetate and sodium acetate and the like; an Inorganic 
basic compound such as potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, sodium hydroxide, potassium hydroxide, sodium hydride and potassium hydride and 
the like; solver carbonate; an alcoholate such as sodium methylate and sodium ethylate and the like can be 

15 exemplified. 

There in not any specific restriction to the ratio of the amount of a compound of the general formula 
(102) to the amount of a compound of the general formula (103). and the ratio can be selected from a wide 
range, generally an equimolar quantity, preferably 1 to 5 times the molar quantity of the latter may be used 
to the former. The reaction is generally proceeded at 0* to 150° C, preferably at about room temperature 
20 to 120° C, and is completed in 1 to 24 hours. 
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/ — ^ » 3 
A-N N-B-C-R 



(101b) 




wherein A. B, R* and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
40 same as defined above; and R 9 is a lower aJkanoyl group; and X is a halogen atom. 

The reaction of a compound of the general formula (101b) with a compound of the general formula 
(104) or (105) Is carried out in the presence of a basic compound, and in a suitable solvent or without 
solvent generally the reaction is carried out in a suitable solvent As to the basic compound, any basic 

45 compound used in the reaction of a compound of the general formula (102) with a compound of the general 
formula (103) in the above-mentioned Reaction process formula-17 can also be used. As to the solvent any 
solvent used in the reaction of a compound of the general formula (102) with a compound of the general 
formula (103) in the above-mentioned Reaction process formula-17 can also be used. 

As to the ratio of the amount of a compound of the general formula (101b) to the amount of a 

50 compound of the general formula (104) or (105), at least an equimolar quantity, generally an equimolar to a 
large excess quantity of the latter may be used to the former. The reaction is carried out generally at 0° to 
150" C, preferably the reaction is advantageously carried out at about 0* to 80" C M and is generally 
completed in about 0.5 to 24 hours. 

55 
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Reaction process fonmula-19 
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There Is not any restriction to the ratio of the amount of a compound of the general formula nam to th» 
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* ZTT 09 ? m9 8b$9nCe 01 3 a ^ <*cesa amounted Sr te uLTthe 

Z^ttot LZZ " T 7 '" 9 0Ut ^ h " to 0«*>" - a solvent, at least an equimo^ qua^y! 
preferably 2 to 4 times the molar quantity of the latter may be used to the former The reaction t^nTZL 

temperature to 100* C, and for about in 30 minutes to 10 hours. 

so „ ™ e reaction of a compound of the general formula (idd) with a compound of the owerai fom,,,.,. 
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formula-17 can also be used. Furthermore, as to the solvent, any solvent used in the rMrfoTcH 
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mentioned Reacbon process formula can also be used. ^ 
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As to the ratio of the amount of a compound of the general formula (101d) to the amount of a 
compound of the general formula (107). generally at least an equimolar quantity, preferably an equimolar to 
10 times the molar quantity of the latter may be used to the former. The re action is generally carried out at 
0° to 150* £, preferably the reaction is advantageously proceeded at about room temparature to 100° C, 
and is generally completed in 1 to 10 hours. 



Reaction process fonmula-20 
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Reduction 




(101g) 



25 
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R 11 -X 
(108) 
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A-N N-B-CH-R 



NHR 

3 




(101h) 



35 



wherein A, B, R 3 , X and the carbon-carbon bond between 3-and positions in the carbostyril skeleton are 
the same as defined above; and R 11 is a ower alkoxycarbonyl group, a benzoyl group or a lower aikanoyl 
group. 



40 



45 



50 



55 



The reduction of a compound of the general formula (101f) may be carried out by using a hydrogenat- 
ing agent for example a hydrogenating reducing agent such as lithium aluminum hydride, sodium 
borohydride or diborane or the like, and generally at least an equimolar quantity, preferably an equimolar to 
10 times the molar quantity of the reducing agent to a compound of the general formula (101f) may be 
used. The reduction may be carried out in a suitable solvent for example, water a lower alcohol such as 
methanol, ethanol or isopropanol or the like; an ether such as diethyl ether, tetrahydrofuran or diethylene 
glycol dimethyl ether or the like; or acetic acid, and generally at 0° to 200* C, preferably at 0° to 170° C, 
for 10 minutes to 10 hours. Furthermore, in the case of using lithium aluminum hydride or diborane as the 
reducing agent, an anhydrous solvent of diethyl ether, tetrahydrofuran or diethylene glycol dimethyl ether or 
the like may be used as the solvent The reduction can be carried out under contidions as mentioned 
above, and preferably, the reduction may be carried out in a suitbale solvent under conditions of catalytic 
hydrogenation. As to solvent used in this catalytic hydrogenation, water, acetic acid, an alcohol such as 
methanol, ethanol. isopropanol or the like; a hydrocarbon such as hexame. cyclohexane or the like, an ether 
such as diethylene glycol dimethyl ether, dioxane, tetrahydrofuran. diethyl ether or the like; an ester such as 
ethyl acetate, methyl acetate or the like; an aprotic polar solvent such as dimethyl sulfoxide or the like, and 
a mixed solvent of two or more of these solvent can be exemplified. As to the catalyst used in this catalytic 
hydrogenation, palladium, palladium-black, palladium-carbon, platinum, platinum oxide, copper chromite and 
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Raney-nickel and the like can be exemplified. As to the amount of the catalyst generally 0.02 to an equal 
amount of the catalyst to a compound of the general formula may be used. The reaction temperature Is 
generally at about -20 # to 100* C preferably at about 0* to 70* C, and hydrogen pressure is generally 
under 1 to 10 atmospheric pressure, and the reaction is generally completed, in 0.5 to 20 hours. 

5 The reaction of a compound of the general formula (I01g) with a compound of the general formula 
(108) is carried out in the presence or absence of a basic compound, and in a suitable solvent As to the 
basic compound and solvent used in the reaction, any one of the basic compound and the solvent used in 
the reaction of a compound of the general formula (102) with a compound of the general formula (103) used 
in the amove-mentioned Reaction process formuIa-17 can also be used. As to the amount of a comound of 

to the general formula (108), at least an equimolar quantity, preferably an equimolar to 1.5 times the molar 
quantity thereof may be used to a compound of the general formula (101g). The reaction Is generally 
carried out at about 0 # to 150° C, preferably at Q* to 80 # C, and generally is completed In 0.5 to 10 hours. 
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Reaction process formula-21 




NH 2 OH 



25 \ L i (103a) 

(109) 




(1011) 



wherein R\ R 2 , B and the carbon-carbon bond between 3-and 4-posttions in the carbostyril skeleton are the 
same as defined above. 



The reaction of a compound of the general formula (109) with hydroxyiamine (103a) can be scared out 
35 under conditions similar to those employed in the reaction of a compound of the general formula (102) with 
a compound of the general formula (103) in the above-mentioned Reaction process formula-17. 



40 Reaction process formuia-22 



45 




(110) <101j) 

wherein R\ R 2 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above. 

Reaction process formula-22 as mentioned above is carried out by reacting a known carbostyril 
derivative of the general formula (110) or its carboxyf group-activated derivative wfth amine or its amino 
group-activated compound under a conventional amide-bond forming reaction condition. 



29 



0 255 134 



As to the amide-bond forming reaction, the following methods can be exemplified, for example, 
(a) mixed acid anhydride method: e.g., a method by reacting a carbostyrll derivative (110) with an 
alky! halocarboxylic acid to form a mixed acid anhydride, then said mixed acid anhydride is reacted with an 
amine (111); 

5 (b) activated ester method: e.g., a method by reacting an activated ester of a carbostyril derivative 

(110) . for example p-nitrophenyl ester, N-hydroxysucdnimide ester, 1-hydroxybenztriazol ester or the like, 
with an amine (111); 

(c) carbodiimide method: e.g., a method by condensing a carbostyril derivative (110) with an amine 

(111) in the presence of an activating agent for example dicydohexylcarbondiimide, carbonyidiimidazol or 
io the like; 

(d) other method: e.g., a method by reacting a carbostyril derivative (110) with a dehydrating agent 
for example, acetic anhydride, to obtain a carboxylic acid anhydride, then the carboxylic add anhydride is 
reacted with an amine (111); 

(e) a method by reacting an ester being prepared from a carbostyril derivative (110) with a lower 
75 alcohol, with an amine (111) under a high pressure and at a high temperature; 

(f) carboxylic add halide method: e.g., a method by changing a carbostyril derivative (110) into an 
acid halide form, then said halide of carboxylic add (110) is reacted with an amine (111); 

(g) a method by activating a carbostyril derivative (110) with a phosphorus compound, for example, 
triphenylphosphine, diethyl cyanophosphate or diethyl chlorophosphate or the like, then said activated 

20 carbostyril derivative (110) is reacted with an amine (111). 

In the mixed add anhydride method (a), the mixed add anhydride used in this method is obtained by a 
method of a. conventional Schotten-Baumann reaction and generally the mixed add anhydride is reacted 
with an amine (111) without bein separated from the reaction mixture, to obtain a compound of the general 
formula (101j). The Schotten-Baumann reaction is carried out in the presence of a conventional basic 

25 compound uesd In this reaction, as to the basic compound, for example an organic basic compound such 
as triethylamine, trimethylamine, pyridine, dimethylaniline, N-methylmorphoIine, 4-dimethylaminopyridine, 
DBN, DBU or DABCO or the like; or an inorganic basic compound such as potassium carbonate, sodium 
carbonate, potassium hydrogen carbonate, sodium hydrogen carbonate or the like, at a temperature of -20° 
to 100* C, preferably at 0* to 50 # C. in about 5 minutes to 10 hours, preferably in about 5 minutes to 2 

30 hours. The reaction of thus obtained mixed add anhydride with an amine (111) is carried out at about -20* 
to 150 # C, preferably at about 10* to 50° C, in about 5 minutes to 10 hours, preferably in about 5 minutes 
to 5 hours. 

The above-mentioned mixed add anhydride method is generally carried out in the absence or presence 
of a suitable solvent usually used in this type of mixed add anhydride method, concretely a halogenated 

35 hydrocarbon such as methylene chloride, chloroform, dichloroethane, or the like, an aromatic hydrocarbon 
such as benzene, toluene, xylene or the like, an ether such as diethyl ether, tetrahydrofuran, dimethox- 
yethane or the like, an ester such as methyl acetate, ethyl acetate or the like, an aprotic polar solvent such 
as DMF, DMSO, hexamethylphosphoric triamide (HMPA) or the like. As to the alkylhalocarboxylic add used 
for preparing the above-mentioned mixed add anhydride can be exemplified such as methyl chloroformate, 

40 ethyl bromoformate, isobutyi chloroformate or the like. Generally said alkylhatocarboxyfic add is used in at 
least an equimolar quantity, preferably, 1 to 2 times the molar quantity thereof to the carbostyril derivative 
(110). The amine (111) may be generally used in at least an equimolar quantity, preferably 1 to 2 times the 
molar quantity of a carbostyril derivative (110). 

The above-mentioned activated ester method (b), for example, in the case of using N-hydroxysuc- 

45 cinimide ester, the reaction is generally carried out in a suitable solvent which does not give any adverse 
effect to the reaction. As to the solvent concretely, a halogenated hydrocarbon such as methylene chloride, 
chloroform, dichloro ethane or the like; an aromatic hydrocarbon such as benzene, toluene, xylene or the 
like; an ether such as diethyl ether, tetrahydrofuran, dimethoxyethane or the like or the like; an ester such 
as methyl acetate, ethyl acetate or the like; an aprotic polar solvent such as DMF. DMSO. HMPA or the like 

50 can be exemplified. 

The reaction is carried out at temperature of 0* to 150° C, preferably at 10° to 100°C., for 5 to 30 
hours. The ratio of the amount of an amine (111) to the amount of N-hydroxysucdnimide is generally at 
least an equimolar quntity. preferably 1 to 2 times the molar quantity of the former may be used to the 
latter. 

55 In the case of conducting the carboxylic add halide method (d) as above, that i by reacting a carboxylic 
acid halide with an amine (111), the reaction can be carried out in the presence of a dehydrogenating agent 
and in a suitable solvent. As to the dehydrohaiogenating agent, a common basic compound which is known 
widely can be used, for example, other than .those used in conventional Schotten-Baumann reaction. 
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Reaction process formula-23 




(112) (101k) 

wherein R 3 , A and the carbon-carbon bond between 3-and 4-positions in the carbostyril sekelton are the 
same as defined above; and X 1 is a halogen atom, a lower alkanesulfonyloxy group, an arylsuffonyloxy 
group or an aralkylsulfonyloxy group. 

The compound of the general formula (101k) is prepared by reacting a compound of the general 
formula (112) with a compound of the general formula (113). The reaction can be carried out under 
conditions and procedures similar to those employed in the reaction of a carboxylic acid halide with an 
amine (111) in the above-mentioned Reaction process formula-22. 

In the compound represented by the general formula (113), the halogen atom being defined in symbol 
X 1 is concretely as chlorine, fluorine, bromine or iodine atom; the lower alkanesulfonyloxy group being 
defined in symbol X 1 is concretely as methanesulfonyloxy, ethanesulfonyloxy, propanesulfonyloxy, 
isopropanesuifonyloxy, butanesulfonyloxy, tert-butanesulfonyloxy, pentanesulfonyloxy, hexanesulfonyloxy 
groups or the like; the arylsulfonyloxy group being defined in symbol X 1 is a substituted or unsubstituted 
arylsuffonyloxy group, concretely phenylsulfbnyloxy, 4-methylphenylsulfonyloxy, 2-methylphenylsulfonyloxy, 
4-nitrophenylsuffonyloxy, 4-methoxyphenylsutfonyloxy, 3-chiorophenylsutfonyloxy, -naprtthylsulfonyloxy 
groups or the like can be exemplified; further the aralkylsulfonyloxy group being defined in symbol X 1 is a 
substituted or unsubstituted aralkylsulfonyloxy group, concretely benzylsulfonyloxy, 2-phenylethylsul- 
fonyloxy, 4-phenylsulfonyloxy, 4-methylbenzylsulfonyloxy, 2-methylbenzylsutfonyloxy, 4-nrtrobenzyisuI- 
fonyloxy, 4-methoxy benzylsulfonyloxy, 3-chlorobenzylsulfonyloxy, o-naprrthylmethylsulfonyloxy groups or 
the like can be exemplified. 

In the Reaction process formula-17. -19 and -21, compounds (102), (106), (109) and (112) which are 
used as the starting materials, respectively in these processes can be prepared by methods according to 
the following Reaction process formulas. Furthermore, compounds (102), (106), (109) and (112) are not only 
useful as the intermediates for synthesizing a compound (101), but also they possess useful pharmacologi- 
cal activities similar to those having by compound (101), for example, they are useful as cardiotonic agents. 



Reaction process formula-24 




wherein R 3 , B and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above. 
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Reaction process formula-25 
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30 Reaction process formula-26 
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Reaction process formula-27 
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(116) (109) 

wherein R\ R 2 , B, X and the carbon-carbon bond betwee 3-and 4-positions in the carbostyril skeleton are 
the same as defined above. 

The reaction of a compound of the general fromula (116) with an amine derivative (117) is earned out in 
the absence of a solvent or generally in the presence of an inert solvent, and at about room temperature to 
200°. C, preferably under at room temperature to 120* C. temperature condition, and is completed in about 
1 to 24 hours. 

As to the inert solvent, an ether such as dioxane, tetrahydrofuran, ethyleglycol dimethyl ether, diethyl 
ether or the like; an aromatic hydrocarbon such as benzene, toluene, xylene or the like; a lower alcohol 
such as methanol, ethanol, isopropanol or the like; a polar solvent such as DMF, DMSO, HMPA, acetone, 
acetonitril or the like can be used. The above-mentioned reaction is advantageously carried out by using a 
basic compound as the deacidifying agent As to the basic compound, an amine derivative (117) ger se 
being used as one of the starting materials is also included, and when said amine derivative (117) is used in 
an excess amount other basic compound may not necessarily be used, and generally as to the basic 
compound, an inorganic basic compound such as potassium carbonate, sodium carbonate, sodium 
hydroxide, sodium hydrogen carbonate, sodium amide, sodium hydride or the like; an organic basic 
compound such as triethylamlne, tripropylamine, pyridine, quinoline or the like can be used. The above- 
mentioned reaction can be earned out by adding an alkali metal iodide such as potassium iodide, sodium 
iodide or the like, or HMPA as the reaction accelarator. There is not any specific restriction to the ratio of 
the amount of a compound (116) to an amine derivative (117), and it can be selected suitable from a wide 
range, and generally an equimoiar quantity to an excess quantity, preferably an equimolar quantity to 5 
times the molar quantity of the latter may be used to the former. 



Reaction process formula-28 




N^OH 

C-B-N NH 



45 - NH 2 0H 
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(112a) 



wherein B and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeketon are the same 
as de ined above. 

55 The reaction of a compound of the general formula (18) with hydroxy lamine (103a) can be earned out 
under conditions simitar to those employed in the reaction of a compound (102) with a compound (103) in 
the above-mentioned Reaction process formula-17. 
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Reaction process formula-29 
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The reaction of a compounf of the general formula (101d) with M-CN (119) can be carried out in a 
suitable solvent As to the M-CN used in this reaction, a cyanide such as potassium cyanide. Sodium 
cyan.de. silver cyanide, copper cyanide or calcium cyanide or the like can be exemplified. As to the solvent 
used in this reaction, water, an alcohol such as methanol, ethanol. isopropanol or the like; a halogenated 
hydrocarbon such as chloroform, dichloromethane. carbon tetrachloride or the like; and a polar solvent such 
as aceton,tri.e. DMF. DMSO or the like can be exemplified. The amount of M-CN (119) m£ be^ZaJ^ 
lea* an equimolar quantity, preferably 1 to 1.5 times the molar quantity to the amount of expound 

The reaction is carried out generally at room temperature to 150* C. preferably at about 50* to 120' 
C. and is completed In about 30 minuted to 10 hours. 

Furftermore. this reaction can advantageously be carried out by adding in the reaction system a 
Pheee*ansfer catatyst for example, an alkyi ammonium hadde such as tri^butylammoniumTdide. 

^iTi£ZT ,Um b T a *ZL° r the nk8: <* * crown ether such as lAT.IWetraoxacyctododecene 
1.4.7.10. 13-pentaoxacyclepentadecane. 1.4.7.10. 13. 16-hexaoxacydooctadecane or the tike 



35 Reaction process formula-30 
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wherein R3. * § XJ and the carbon-carbon bond between 3-and 4-posttfons in the carbostyril skeleton 
the same as defined above; and T is a group of the formula 
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-B-CH- 

(wherein R 4 , R 5 and B are the same as defined above. 

The reaction of a compound of the general formula (112) with a compound of the general formula (120) 
can be carried out under conditions similar to those employed in the reaction of compound (116) with 
compound (117) in the above-mentioned Reaction process formula-27. 

The compound (120) being used as one of the starting materials in the above-mentioned Reaction 
process formula-30 can be prepared by a method as mentioned in Reaction process formula-31 as follows. 



Reaction process formula-31 

3 X-B-X 2 (22) 
R -CH 2 -CN > 

(121) 

wherein R 3 , B and X are the same as defined above; and X is a halogen atom. 

The reaction of a compound of the general formula (121) with a compound of the general formula (122) 
can be carried out in a suitable solvent In the presence of a basic compound. As to the solvent and basic 
compound used In this reaction, any solvent and any basic compound which can be used in the reaction of 
compound (102) with compound (103) In the above-mentioned Reaction process formula-17 can also be 
used. The ratio of the maount of compound (122) to the amount of compound (121) may be generally at 
least an equimolar quantity, preferably an equimolar to 1.5 times the molar quantity of the former to the 
latter. 

The reaction is carried out at generally at 0 # to 150° C, preferably the reaction is advantageously 
proceeded at about room temperature to 100° C, and generally is completed in about 1 to 24 hours. 

Further, this reaction can be proceeded advantageously by adding in the reaction system a phase 
transfer catalyst as mentioned in the reaction of compound (101d) with M-CN (119) in the above-mentioned 
Reaction process formula-29. 
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Reaction process fprmula-32 
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>~^r^«™« Z*E2 « - — to »ose emptoyed 
pallad-um. pailadium-carbon. piatinum. |J^33 He litel^ 0 "' ' ^ «*» « 

20 used in a usual catalytic amount As to the sorvenT Zti ln Z ^ST**"- ^ 9 can be 

jsopropanol. dioxane. tetrahydmturan. hexane c^ciohexanf iX 't^ methano1 - «hanoi. 

The c? 88 S0 ' VentS * exem P ,w «l- C ' 0hexane ' 9thyl or a mixed solvent of two or 

an «mospheric C p^ u ^^5^^^ v ^ If^S"* " under P^^e. and generally at 

^rar : ^ -nrssnrr 22,*; - — — — 

mum d.ox.de. palladium-carbon, palladium btack oti^i^ !S a D ^ dro e w *'no catalyst such as sefe- 
«ed. The amount of the mm^Sl ^SSSSST!^ * *» Kte « * -St 
wde range, and when a hsJogenatinfl aaentT.S^T T™** and can be suitably selected from a 
preferably an eouimoter to 2 ^1^^ "ZZZT^ * * "» ™» X 
a dehydrogenafJng catalyst is used. generaT^e^!^ 1 compound (101n) . Furthermore, when 
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35 



40 



SO 



55 



37 



0 255 134 



Reaction process formula-33 




wherein A, R 1 and R 2 are the same as defined above. 

Among the carbostyril derivatives represented by the general formula (1) according to the present 
invention, those having basic group can easily be converted into their acid addition salts by reacting with 
pharmaceutical^ acceptable acids. The examples of such acids including inorganic adds such as hy- 
drochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid or the like; organic acids such as oxalic 
acid, maleic acid, fumaric acid, maJic acid, tartaric arid, citric acid, benzoic acid or the like. 

The desired carbostyril derivatives as prepared by procedures in the above-mentioned various Reaction 
process formulas as easily be isolated and purified by usual separation means such as solvent extraction, 
dilution, recrystalfization, column chromatography, preparative thin-layer chromatography or the like. 

Carbostyril derivatives of the present invention also including their optical isomers. 

Carbostyril derivatives represented by the general formula (1) according to the present invention can be 
used in the form of pharmaceutical composition together with usual pharmaceutically acceptable carriers. 
The examples of the carriers which are used depending on the desired form of pharmaceutical composition, 
including diluents or exdpients such as fillers, diluents, binders, wetting agents, disintegrators, surface 
active agents and lubricants. 

No particular restriction is made to the administration unit forms and the compositions can be selected 
in any desired unit form, including tablets, pills, powders, liquors, suspensions, emulsions, granules, 
capsules, suppositories and injections (solutions and suspensions). 

For the purpose to shape in the form of tablets, carriers which are known in this field can also be used, 
for example exdpients such as lactose, sucrose, sodium chloride, glucose, urea, starch, calcium carbonate, 
kaolin, crystalline celluose and silicic add; binding agents such as water, ethanol, simple syrup, solution of 
glucose, starch solution, gelatin solution, carboxymethyl cellulose, shelac, methyl cellulose, potassium 
phosphate and polyvinylpyrrolidone; disintegrators such as dried starch, sodium alginate, agar-agar powder, 
taminalia powder, sodium hydrogen carbonate, caldum carbonate, fatty add easters of poiyoxyethylene 
sorbitan, sodium laurylsulfate, monoglyceride of stearic add, starch and lactose; desintegration inhibitors 
such as sucrose, stearin, coconut butter and hydrogenated oil; absorption accelerators such as quartemary 
ammonium base, and sodium laurylsulfate; wetting agents such as glycerin and starch; adsorbing agents 
such as starch, lactose, kaolin, bentonrte and colloidal silicic add; lubricants such as purified talc, stearic 
add salts, boric add powder and polyethylene glycol. In the case of preparing tablets, they can be further 
coated with usual coating materials to make them as sugar coated tablets, gelatin film coated tablets, 
tablets coated with enteric coatings, tablets coated with films or double layered tablets, and multi-layered 
tablets. 

For the purpose to shape in the form of pills, carriers which are known and widely used in this field can 
also be used, for example, exdpients such as glucose, lactose, starch, coconut butter, hydrogenated 
vegetable oils, kaolin and talc: binders such as powdered gumi arabicum, powderd tragacanth gum, gelatin 
and ethanol; desintegrators such as laminaria and agar-agar are included. 

For the purpose to shape in the form of suppositories, carriers which are known and widely used in this 
field can also be used, for example, polyethylene glycols, coconut butter, higher alcohols, esters of higher 
alcohols, gelatin and semi-synthesized glycerides are included. 

For the purpose to make in the form of injection preparations, solutions and suspensions are sterilized 
and are preferably isotonic to the blood. In making injection preparations, every carriers which are 
commonly used in this field can also be used, for example, water, ethyl alcohol, prolylene glycol, 
ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol and fatty add esters of poiyoxyethylene 
sorbitan are included. In these instances, adequate amounts of sodium chloride, glucose or glycerin can be 
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added to contain in the desired preparations for the purpose of having them isotonic. Furthermore usual ■ 
dissolving agents, buffers, anaigesic agents, preservatives can be added, as well as coloring agents 
perfumes, seasoning agents, sweetening agents and other medicines can also be added into the desired 
injection preparations, if necessary. 

The amount of a carbostyril derivative of the general formula (1) or (101) to be contained in the 
pharmaceutical preparation is not specifically restricted and it can suitably be selected from a wide range 
and usually 1 to 70% by weight, preferably 1 to 30% by weight of the carbostyril derivative is contained in 
the whole composition. 

The above-mentioned pharamceutical preparation can be used in various forms depending on the 
purpose without any restriction, thus the pharmaceutical preparation is administered in a suitable method 
according to the forms of the preparation, the age of the patient, the distinction of sex. the condition of the 
pymptoms and other factors. For example, tablets, pills, solutions, suspensions emulsions, granules and 
capsules are administered orally, and injection preparations are administered intraveneously singly or mixed 
with injection transfusions such as glucose solutions and amino acids solutions; if necessary the injection 
preparations are administered singly intramuscularly, intracutaneousty. subcutaneously or intraperitoneaJly 
suppositories are administered into rectum. 

The dosage of the pharamceutical preparation is suitably selected according to the usage, the age of 
the patient the distinction of sex, the condition of the symptoms and other factors, generally 0.01 to 10 
mg/kg of body weight per day of a carbostyril derivative of the general formula (1) or (101). as the active 
ingredient, may be administered, and 0.1 to 200 mg of the active ingredient may be contained in the 
administration unit form. 

The present invention will be explained more in detail by illustrating with reference to Reference 
Examples relating to examples of preparation of the staring materials of the objective products. Examples 
relating to examples of preparation of the objective products. Examples of Pharmaceutical Preparations 
and Pharmacological Test However, the present in not restricted only to these examples. 



Reference Example 1 

4.12 Grams of 2-(4-chlorobenzoyl)ethyl chloride and 6.08 g of sodium iodide were dispersed in 50 ml of 
dimethylformamide. and heated at 50*C for 1.5 hours. Then, to this dispersion was added 50 ml of 
dimethylformamide solution containing 3 g of 6-(1^peraanyi<»rt>onyl)-3.4^l^ and further 

9.8 g of potassium carbonate was added thereto and reacted by heating at 70*C for 3 to 4 hours. After the 
reaction was completed, the insoluble matters were removed by filtration, and the solvent in the filtrate was 
removed by evaporation under reduced pressure. The residue thus obtained was extracted with chloroform, 
and the extract was dried with anhydrous calcium sulfate, then concentrated. The thus obtained residue was 
purified by means of a silica gel column chromatography (eluent dichloromethaneanethanol » 50:1). then 
recrystallzied from emanoWlethyl ether to yield 2a g of 6-{4-{2-<4-chloroben2oy()ethyl>1 - 
pipera2inylcart)onyl}-3,4-dihydrocartxw^l. White powdery substance. 
Melting point 198 - 200«C (decomp.) 

By using suitable starting materials, and by using methods similar to those described in Reference 
Example 1. there were prepared compounds of Reference Example No. 2 - 4 as shown in the following 
Table 1. w 



39 



0 255 134 



10 



15 



















r \ 
v- 




a 


n. 


O 


e 


E 






0 


O 


O 




a 


O 


O 




a) 


a) 


Q) 


c 
















o 








a 


m 








rH 


in 




tr 


CM 






c 








*H 


1 


1 


1 


-M 








rH 




m 


o> 


cu 


«— c 


in 


n 




CM 







20 



25 




30 



35 



rH 
XI 

EH 



-p 








c 
















> 


a> — 


a> m 






o n 


a <u 


a) 


O 


c a) 


c x: 


x: 


to 


to x: 




>i -p 




-P -P 


a) 


M CD 


c 


CO Q) 


CO 


0) 


o 


X5 


XI »~H 




•H 


3 rH 


3 >l 




-P 




CO rC 


O X 




w £ 


4J 


a -p 




>1-P 


>i 0) 


0) 


e "H 


Jh <y 


U *H 




M rH 


0) -H 


d) TJ 


0 TJ 


0 rH 






rH | 


mh ra 


3 1 


£ rH 


H (D H 




O rH 


o o 


<U O 0 


rH CO 


a o 


a c 


>t c c 




c 


«d 




■P M 


0) as 


a> x: 


-p -p x: 


(0 o 


-p x: 


-P -P 


X W4J 


>i a> 




•H 0) 


D)X2 0) 


jh a: 




x: s: 




a ~ 












m 


CO 



OS 



40 




45 



CQ 



CM 



X 

u 



<N 
CM 

u 

I 



CM 
CM 

o 



50 



55 



O 

U 

C 0) 

Q) rH 

u oj 

MH (0 

0) x 



CM 



CO 



40 



0 256 134 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Reference Example 5 

3.45 Grams of 6-carbostyril-3,4-<lihydrocarbostyrii and 3.1 ml of triethylamine were dissolved in 35 ml of 
dimethyiformamide, then under stirring condition at room temperature, 5 ml of dimethytformamide solution 
containing 2JB ml of isobutyl chloroformate was added dropwise to the above-mentioned solution. The whole 
mixture was stirred at room temperature for 1 hour, then 10 ml of dimethyfformamide solution containing 
5.31 g of 1-[2-(4-chloroben2oyl)ethyl]pipera2ine was added dropwise to the mixture and stirred at room 
temperature for 10 hours. The reaction mixture was poured into an aqueous solution saturated with sodium 
hydrogen carbonate* then extracted with chloroform. The chloroform layer was washed with water, an 
aqueous solution saturated with sodium chloride in this order, then dried with anhydrous calcium sulfate. 
The solvent was removed by evaporation under reduced pressure, and the residue thus obtained was 
recrystallized from ethanoWiethyl ether to yield 3.1 g of 6-{4^2-(4-chlorobenzoyl)ethyi]-1- 
piperazinylcarbonyl}-3,4^ihydrocarbostyril monohydrochloride monohydrate. White powdery substance. 
Melting point 198 - 200* C. (decomp.). 

By using suitable starting materials, and by using procedures similar to those described in Reference 
Example 5, there were prepared compounds of the above-mentioned Reference Examples No. 2-4. 



Reference Example 6 

2.6 Grams of 6^4^2-bercoylethylH-piperazinylca^ was suspended in 150 

ml of methanokflmethylformamide (1:1), then to this suspension was added 0.26 g of sodium borohydride 
at room temperature and stirred for 1 hour. An excess amount of sodium borohydride in the reaction 
mixture was decomposed by adding 2M-hydrochloric acid, then the solvent was removed by evaporation. 
The residue thus obtained was extracted with water-ethyl acetate by means of partition extraction, the 
organic layer was washed with water, then dried and the solvent was removed by evaporation. The residue 
thus obtained was converted into a hydrochlide by adding ethanol-concentrated hydrochloric acid, and the 
hydrochloride was recrystallized from ethanol-water to yield 0.8 g of 6-[4-{3-phenyl)-3-hydroxypropyl)-1- 
piperazjnylcarbonyl>3,4-dihydrocartx>sytiri monohydrochloride. 
Colorless powdery substance. Melting point 236 - 238°.C. 



Reference Example 7 

By using a suitable starting material, and by using procedures similar to those described in Reference 
Example 6, there was prepared the following compound. 

6K4^2-Pheny«4iydroxyethylH^peranylc^^ monohydrochloride 1/2-hy- 

drate 

Colorless powdery substance (from ethanol-water) 
Melting point 214 • 223 *C (decomp.) 



Reference Example 8 

To 60 ml of anhydrous dimethyiformamide solution containing 6.7 g of 8-<a-chloroacetyi)-3,4- 
dihydrocarbostyril was added 11.5 g of 4-(3-chiorobenzoyl)piperazine and 5 ml of triethylamine and the 
whole mixture was stirred at 50 to 60*C for 1 hour. The reaction mixture was poured into a large amount of 
water, and the organic layer was extracted with chloroform. The chloroform layer was washed with water, 
dried, then chloroform was removed by evaporation, the residue thus obtained was recrystallized from 
methanol-chloroform to yield 5.5 g of 6-{4-(3-chlorobenzoylH-piperaany!ac^ 1/2- 
hydrate in the form of colorless powdery substance. Melting point 231 - 234 # C. 
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Reference Example 9 

By using a suitable starting material, and by using procedures similar to those described in Reference 
Example 8, there was prepared compound as follows: 

H4^ t 4-MethytenedioxybenzoylH^ monohydrochloride mon- 

ohydrate Melting point 207 - 210*C (recrystaliized from methanol). 
Colorless powdery substance. 



Reference Example 10 

3.12 Grams of 6-[4-<1-pipera2inyl)acetylh3 t 4-dihydrocarbostyril monohydrochloride trihydrate was dis- 
persed in 30 ml of ethanol and 15 ml of water, then 2.5 g of sodium acetate and 1.2 g of hydroxylamine 
hydrochloride were added to the dispersion and the whole mixture was refluxed by heating for 1 hour. After 
the reaction was completed, the solvent was removed by evaporation under reduced pressure, then the 
residue thus obtained was added with an aqueous solution of potassium carbonate and then extracted with 
chloroform. The chloroform extract was washed with an aqueous solution saturated with sodium chloride, 
dried with anhydrous magnesium sulfate, then the solvent was removed by evapoaration. The residue thus 
obtained was purified by means of a silica gel column chromatography (eluent dichloromethanermethanol 
= 100:1) to yield 1.5 g of 6-[2-hydroxylimirK>-2^1-pipera^ 



Reference Example 11 

Into 4 ml of benzene and 10 ml of 50% sodium hydroxide aqueous solution were added 1.2 ml of a- 
phenylacetonitrile. 1 ml of bromochloropropane and a catalytic amount of tri-n-butyiammonium iodide, and 
the whole mixture was stirred at room temperature overnight under nitrogen gas stream. Then 0.5 ml of 
bromochloropropane was further added to the reaction mixture and reacted at 40°C for 3 hours. After the 
reaction was completed, the reaction mixture was extracted with diethyl ether, and the extract was washed 
with an aqueous solution saturated with sodium chloride, and dried with anhydrous magnesium sulfate. The 
solvent was removed by evattpratopm under reduced pressure, and the thus obtained residue was purified 
by means of a silica gel column chromatography (eluent rv-hexane:ethyl acetate = 5:1) to yield 1.7 g of 4- 
chloro-1-cyanobutylbenzene. NMR (CDCb) 6 : 1.70 -~2^0 (m, 4H) 3.30 - 3.60 (m, 3H), 3.75 (t. 1H, 
J=6Hz),7.30(s, 5H). 



Reference Example 12 

12 Grams of 2-nHro-5-chlorobenzaIdehyde dimethyl acetal," 16.3 g of 4-acetylaminopiperidine hydrochlo- 
ride, 13.7 g of sodium carbonate and 13 ml of triethylamine in 150 ml of N-methyipyrroIidone solution were 
mixed together and reacted by heating at 120 # C for 12 hours with stirring under nitrogen gas stream. After 
the reaction was completed, the solvent was removed by evaporation and thus obtained residue was added 
with water and extracted with dichloromethane, then the extract was washed with water and with an aqueous 
solution saturated with sodium chloride, then dried with anhydrous sodium sulfate. The solvent was 
removed by evaporation and the residue thus obtained was added with diethyl ether, then the crystals 
formed were collected by filtration to yield 11-2 g of 2-nitro-5^4-acetylOTino-1-piperidyl)benzaIdehyde 
dimethylacetaJ. NMR (CDCb) 5 : 1.22 - 1.70 (2H, m), 1.86 - 2.17 (5H. m), 1.99 (3H. s). 2^2 - 3.22 (2H, 
m), 3.47 (6H, s), 3.76 - 4.20 (3H, m). 5.39 (1H, d. J»7Hz). 6.6 (1H, s). 6.78 (1H, dd, J«=9Hz, J = 3Hz). 7.19 
(1H. d, J = 3Hz),.8.02 (1H, d, J = 9Hz). 
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Reference Example 13 

0.3 Gram of 2^rtro-5^4-ac^lamino-1i)iperidyl)benzaWehyde dfmethylacetal. 5 ml of formalin, 1 ml of 
ethanol and 2 drops of concentrated hydrochloric acid were refluxed by heating. After the reaction was 
completed, the solvent was removed by evaporation to obtain the residue, then water was added to the 
residue. The crystals formed were collected by filtration to yield 0.22 g of 2-nitro-5-<4-acetytemlno-1- 
piperidyl)benzaldehyde. NMR (CDCb) a : 121 - 1.75 (2H, m), 1.92 - 222 (2H, m), 1.99 (3H, s), 2 97 - 
328 (2H t m). 3.85 - 4.31 <3H, m), 5.39 (1H, d, J=7Hz), 6.95 (1H, dd, J = 9Hz, J=3Hz), 7.14 (1H, d. J»3Hz) 
8.1 1 (1 H t d. J =9Hz), 10.52 (1H, s). 



Reference Example 14 

022 Gram of 2^itn>-5^4-acetylamino-1-piperidy0benzaldehyde f 0.16 g of malonic acid, 2 ml of pyridine 
and 2 drops of plperidine were heated at 80 # C for 4 hours, then at 90-C for 1 hour, under stirring. After the 
reaction was completed, the solvent was removed by evaporation to obtain the residue. Then, 10 ml of 0.5 
N-hydrochloric add was added to the residue and the mixture was extracted with dichloromethane, the 
extract was washed with water, an aqueous solution saturated with sodium chloride in this order, then dried 
with anhydrous sodium sulfate, and the solvent was removed by evaporation. The residue thus obtained 
was recrystallized from methanol-chloroform to yield 0. 19 g of 2-nitro-5-{4-acetylamlno-1-piperidyl)succinic 
acid. Yellow powdery substance. 
Melting point 265 - 268°C.(decomp.). 



Example 1 

20 Grams of 6-[4-(2-beri2oylethylH^iper^ and 5.33 g of hydrox- 

yzine hydrochloride were dispersed in 40 ml of pyridine and the suspension was stirred at 100 # C for 4 
hours. After the reaction was completed, the reaction mixture was poured into water and then extracted with 
chloroform, the extract was dried with anhydrous potassium carbonate, then the solvent was removed by 
evaporation. The thus obtained residue was purified by means of a silica gel column chromatography 
(eluent dichloromethanennethanol ■ 50:1), then recrystallized from ethanol to yield 8.79 g of ^{4^ 

hydroxyimino-3-phenylpropylH-pipera»^^ 1/2-hydratB. White powdery sub- 

stance. 

Melting point 167 - 169° C. (decomp.) 



Example 2 

1.7 Grams of 6-{4-[2K4<Morobenzoyl)ethylH 0.83 g of 

hydroxylamine hydrochloride and 229 g of sodium acetate were dissolved in 40 ml of ethanol and 20 ml of 
water, and the solution was stirred overnight at room temperature. Then the reaction mixture was 
concentrated under reduced pressure, then the residue thus obtained was extracted with chloroform, the 
extract was dried with anhydrous sodium carbonate, then the solvent was removed by evaporation. The 
residue thus obtained was purified by means of a silica gel column chromatography (eluent dich- 
loromethane^nethanoi »50:1), then recrystailized from ethanol to yield 12 g of 6-{4-{3-{4-chlorobenzoylh3- 
hydroxyliminopropy IH ^perazinylcato^ 
White powdery substance. Melting point 207 - 209 'C. (decomp.). 

Example 3 

2 Grams of 6^4-(benzoy1methylHi>iper^ 0.53 g of methoxylamine 

and 0.78 g of sodium acetate were dissolved in 10 ml of ethanol and 5 ml of water, then the solution was 
refluxed for 4 hours with stirring. Further. 0.53 g of methoxylamine hydrochloride and 0.78 g of sodium 
acetate were added to the reaction mixture, and refluxed for 2 hours with stirring. After the reaction was 
completed, the solvent was removed by evaporation under reduced pressure. Thus obtained residue was 
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extracted with chloroform, and the extract was dried with anhydrous sodium carbonate, then the solvent was 
removed by evaporation. The residue thus obtained was purified by means of a silica gel column 
chromatography (eluent dichloromethaneimethanol = 50:1) then the desired compound was converted into 
an oxalate by adding with oxalic acid in acetone, and recrystaliized from ethanol-water to yield 2.6 g of 6-{4- 
(2-phenyh2^ethoxyiminoethylH^lpei^ny!cart^ oxalate. White powdery sub- 

stance. 

Melting point 203 - 205°C. (decomp.). 

By using suitable starting materials and by using procedures similar to those described in Examples 1 
to 3, there were prepared compounds of Examples 4 - 13 as shown in Table 2 as follows. 
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Example 14 

5.3 Grams of 6-[4-(2-phenyl-2-hydroxyiminoethylH^^ 1^1 m! 

of acetic anhydride and 5.64 ml of triethylamine were dissolved in 60 ml of methylene chloride, and the 
resulting solution was stirred overnight at room temperature. After the reaction was completed, the reaction 
mixture was poured into water, and was made alkaJine by adding sodium carbonate, then this mixture was 
extracted with methylene chloride. The methylene chloride extract was dried, then the solvent was removed 
by evaporation, and the residue was converted into an oxalate by stirring with oxalic acid in acetone. The 
oxalate was recrystallized from ethanol-water to yield 5.28 g of 6-{4-<2-phenyl-2-acetoxyiminoethyl)-1- 
piperazinylcarbonyl]-3,4Kiihydrocartx^ 

Yellow powdery substance. Melting point 110 - 130 W C. (decomp.). 



Example 15 

By using suitable starting materials and by using procedures similar to those described in Example 14, 
there were obtained compounds as follows: 

o 6-[4-(3-Phenyl-3-acetoxyiminopropyl)-1 -pipera2inylcarbonylh3,4^ihydrocarbostyril»oxalate 

White powdery substance (recrystallized from ethanol-water) 

Melting point 193 - 194 # C. (decomp.). 

o 6-[4-(4-Phenyi-4-acetoxyiminobutylH^ 

White powdery substance (recrystallized from ethanol-water) 

Melting point 175 - 180 0 C (decomp.). 



Example 16 

52 Grams of 6-[4-(2-hydroxy-2-phenylethyl)-1-piperazinylcabronyiJ-3.4-dihydrocarto was dissolved 
in 100 ml of chloroform, to this solution was added dropwise 3.16 ml of thionyl chloride. The mixture was 
heated at 70°C for 8 hours, then the crystals formed in the reaction mixture were collected by filtration, and 
recrystallized "from water-ethano! to yield 3.5 g of 6-[4-<2-chloro-2-phenylethyl)-1-piperazinylcarbonyl>3,4- 
dihydrocarbostyril hydrochloride. Light yellow powdery substance. 
Melting point 229- 231 'C (decomp.). 



Example 17 

By using a suitable starting material, and by using procedures similar to those described in Example 
16. there was obtained compound as follows: 
6-[4-(3-Chlorch3-pheny Ipropy tH -pip^ 

Light yellow powdery substance (recrystallized from ethanol-water) 
Melting point 239 • 241 *C Jdecomp.). 



Example 18 

One gram of 6-{4-(3-chlorcH3-phenylpropylH-pip^ 
0.17 g of methylamine«hydrochloride and 1.2 g of potassium carbonate were dispersed in 20 ml of 
acetonitrile and the dispersion was stirred at 60 "C for 4 hours. After the reaction was completed, the 
reaction mixture was poured into water then extracted with methylene chloride. The extract was dried with 
anhydrous sodium carbonate, then the solvent was removed by evaporation. Thus obtained residue was 
purified by means of a silica gel column chromatography (eluent dichloromethane:methanol = 20:1), then 
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the desired product was converted into a citr ate , and recrystaJIized from ethanol-water to yield 0.5 g of 6-[4- 
(3^ethylamino-3i^nylpropyl^ White powdery sub- 

stance. 

Melting point 150 - 156°C. (decomp.). 



Example 19 

3 Grams of 6^4-<3-phenyt-3<hlorc)propyi^ and 2.8 ml of 

to pyrrolidine were dispersed in 50 ml of acetonitrile, then the dispersion was stirred at 60*C for 4 hours. After 
the reaction was completed, the reaction mixture was extracted with chloroform, then the extract was dried 
with anhydrous sodium carbonate, and the solvent was removed by evaporation. Thus obtained residue was 
purified by means of a silica -gel column chromatography (eiuent dichloromethane:methanol * 20:1), then 
converted into a citrate by adding citric acid in acetone, and recrystallized from ethanol-watar to yield 2.8 g 
75 of 6-{4-[3-phenyl-3-(1 -pyrrolidiny l)propy l}-1 -ptpera2inylcart»nyl)-3,4^ihydro<»rbostyTll dicttrate. 
Light yellow powdery substance. 
Melting point 111 - 119°C. (decomp.). 



20 Examples 20-24 

By using suitable starting materials, and by using procedures similar to those described in Examples 18 
and 19, there were prepared compounds of Examples 20 - 24 as shown in Table 3 as follows. 
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Example 25 

21. 7 Grams of 6-£4^4-phenyl^acetoxyiminobutylM^^ and 1 

g of platinum oxide were dispersed in 300 ml of acetic acid, then the dispersion was hydrogenated at room 
temperature at an atmospheric pressure. After the hydrogenation was completed, platinum oxide was 
removed by filtration, then the filtrate was concentrated. The residue thus obtained was purified by means 
of a silica gel column chromatography (eluent dichloromethanezmethanol = 20:1), then converted into 
hydrochloride by reacting with hydrogen chloride in ethanol. and recrystallized from ethanol-water to yield 
8.5 g of 6-[4^4-phenyl^aminobutylH-W^ 
drate. 

White powdery substance. 
Melting point 258 - 259°C. 



Example 26 

2 Grams of 6-[4^4-phenyM-aminobutylM^iperaz^ was dissolved in 

30 ml of chloroform, then to this solution was added 0.76 ml of isobutyl chloroformate at 0°C - 5 P CX The 
reaction mixture was stirred at the same temperature for 3 hours, then concentrated. The residue thus 
obtained was purified by means of a silica gel column chromatography (eluent dichloromethanermethanol 
3 40:1). then converted into an oxalate by stirring with oxalic acid in acetone, and the oxalate was 
recrystallized from ethanol-water to yield 1.9 g of 6-{4-(4-phenyl-4-isobutoxycarbonylaminobutyl)-1- 
piperazinylcarbonyl]-3 f 4-dihydrocarbostyrii«oxalate. 
White powdery substance. 
Melting point 221 - 222 C C. 



Examples 27-28 

By using suitable staring materials and by using procedures similar to those described in Example 26, 
there were prepared compounds of Examples 27 - 28 as shown in Table 4 as follows. 
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Example 29 

5 

4 Grams of 6^4^3-chlorobenzoyl>-l-piperazinylac8tyl>3,4-dih- 

ydrocarbostyriUhydrochloride«monohydrate was dispersed in 390 ml of ethanol and 15 ml of water, then to 
this dispersion was added 2.5 g of sodium acetate and 1.2 g of hydroxylamine hydrochloride, the reaction 
mixture was refluxed by heating for 1 hour. After the reaction was completed, the solvent was removed by 

10 evaporation, under reduced pressure, to the residue thus obtained was added an aqueous solution of 
potassium carbonate, and this mixture was extracted with chloroform. The extract was washed with an 
aqueous solution saturated with sodium chloride, then dried with anhydrous magnesium sulfate, then the 
solvent was removed by evaporation. The residue thus obtained was purified by means of a silica gel 
column chromatography (eluent dichloromethane — dichloromethane:methanol = 10:5), then recrystaJfized 

75 from methanol-chloroform to yield 2.0 g of 6-{2-hydroxyimino-2-[4-(3-chlorobenzoyl)-1-piperazinyl}- 
ethyl}-3,4-dihydrocarbostyril. Colorless prism-like crystals. 
Melting point: 205 - 207 # C (decomp.). 
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Examples 30 - 31 
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Example 32 

127 Milligrams of succinimide 3,4<fihydrocarbostyril-6<artx^^ and 123 mg of (3- 

hydroxyimino-3-phenylpropyl)piperazine were dissolved in 2 ml of dimethylformamide, then this mixture 
s was stirred for 24 hours. To the reaction mixture was added water, then extracted with chloroform and this 
extracted was washed with water and with an aqueous solution saturated with sodium chloride. Next the 
washed extract was dreid with anhydrous potassium carbonate, then the solvent was removed by 
evaporation under reduced pressure. The residue thus obtained was recrystaJlized from ethanol to yield 102 
mg of 6^4-{3-hydroxyimino-3-phenylpropylH^iperaany 
io White powdery substance. Melting point 167 - 169°C. (decomp.). 

By using suitable starting materials and by using procedures similar to those described in Example 32, 
there were prepared compounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 
39-41. 

75 

Example 33 

One gram of 6-carboxy-3,4-dihydrocarbostyril, 1.3 g of dicyclohexylcarbodiimide and 1.47 g of (3- 
hydroxyimino-3-phneylpropyl)piperazine were suspended in 10 ml of dioxane, then the suspension was 

20 stirred at 60 to 70° C for 5 hours. After the reaction was completed, the solvent was removed by 
evaporation, to the residue thus obtained was added ether so as to form crystals, then the crystals were 
removed by filtration. The mother liquor was concentrated, then the residue thus obtained was dissolved by 
adding chloroform, and the solution was washed with water and an aqueous solution saturated with sodium 
chloride, then dried with anhydrous potassium carbonate, and the solvent was removed by evaporation. The 

25 residue thus obtained was recrystallized from ethanol to yield 320 mg of 6-[4-(3-hydroxyimino-3-phenyf- 
propylH-piperazinylcart3onyl>3,4Kiihy White powdery substance. Melting point 

167-169°C. (decomp.) 

By using suitable starting materials and by using procedures similar to those described in Example 33. 
there were prepared comounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 39 
30 to 41. 



Example 34 

35 1.6 Grams of 6-carboxy-3,4-dihydrocarbostyril and 0.8 ml of triethylamine were suspended in 10 ml of 
tetrahydrofuran, to this suspention was added dropwise 1.0 g of diethyl chlorophosphate in 10 ml of 
tetrahydrofuran solution under stirring at room temperature, and the whole mixture was further stirred at 
room temperature for 3 hours. To this mixture was added dropwise 1.47 g of (3-hydroxyphenylpropyl)- 
piperazine in 10 ml of tetrahydrofuran solution, and stirred at room temperature for 10 hours. After the 

40 reaction was completed, the crystals formed in the reaction mixture were removed by filtration, then the 
filtrate was concentrated to obtain the residue. To the residue was poured into an aqueous solution 
saturated with sodium hydrogen carbonate, then extracted with chloroform. The organic layer was washed 
with water and an aqueous solution saturated with sodium chloride, then dried with anhydrous potassium 
carbonate, and the solvent-was removed by exaporation. The residue thus obtained was recrystallized from 

45 ethanol to yield 1.02 g of 6-[4-<3-hydroxyimino-3-phenylpropyl)-1-piperazinylcarbonyl]-3,4- 
dihydrocarbostyril#semihydrate. White powdery substance. 
Melting point 167 • 169 # C. (decomp.). 

By using suitable starting materials and by using procedures similar to those described in Example 34, 
there were prepared compounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 

so 39 to 41. 



Example 35 

55 34.5 Grams of 6-carboxycarbostyril and 31 ml of triethylamine were dissolved in 350 ml of dimethylfor- 
mamide. Under stirring condition at room temperature, 28 ml of isobutyl chloroformate in 14 ml of 
dimethylformamide solution was added dropwise. The reaction mixture was stirred at room temperature for 
1 hour, then 49 g of geranylpiperazine in 21 ml of dimethylformamide solution was added dropwise, and the 
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whole mixture was stirred at room temperature for 10 hours. The reaction mixture was poured into an 
aqueous solution saturated with sodium hydrogen carbonate, then extracted with chloroform. The chloroform 
layer was washed with water and an aqueous solution saturated with sodium chloride in this order, then 
dried with anhydrous potassium carbonate. The solvent was removed by evaporation under reduced 

5 pressure. The residue thus obtained was recrystaJIized from ethanol to yield 29 g of 6-{4-<3-hydr6xyimino-3- 
phenylpropylM-piperazinylcarbonylh3^ White powdery substance. Melting 

point 167 - 169 # C. (decomp.). 

By using suitable starting materials and by using procedures similar to those described, in Example 35, 
there were prepared compounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 

70 39 to 41. 



Example 36 

75 In to 100 ml of ethanol, 2.0 g of 6-ethoxycarbonyl-3.4-dihydrocarbostyril, 0.5 g of sodium ethylate and 
2.12 g of geranylpiperazine were added and the mixture was reacted In an autoclave at 140 to 150 # C for 6 
hours. After cooling, the reaction mixture was concentrated under reduced pressure, then the thus obtained 
residue was dissolved in 200 ml of chloroform and washed with 1%-potassium carbonate aqueous solution, 
diluted hydrochloric acid and water in this order, the solvent was removed by evaporation, and the residue 

20 was recrystailized from ethanol to yield 324 mg of 6-{4-{3-hydroxyimino-3-phenylpropyl)-1- 
piperazinylcarbonylh3,4KJihydro«u1x)sMi semihydrate. White powdery substance. Melting point 167 - 
169*C. (decomp.). 

By using suitable starting materials and by using procedures similar to those described in Example 36, 
there were prepared compounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 
25 39 to 41. 



Example 37 

30 1.9 Grams of 6-carboxy-3,4-dihydrocarbostyril was suspended in 200 ml of methylene chloride, then 2 
ml of pyridine was added thereto. Under stirring condition, the temperature of the reaction vessel was kept 
at 0 to 20*C, 1.4 g of thionyl chloride was added dropwise. After completion of the dropwise addition, the 
reaction mixture was stirred at the same temperature for 1 hour, then 230 g of geranylpiperazine In 10 ml 
cf methylene chloride solution was added dropwise to the reaction mixture. After completion of dropwise 

35 addition, the reaction mixture was washed sufficiently with an aqueous solution of potassium carbonate, then 
further washed with water and diluted hydrochloric add, dried with anhydrous potassium carbonate then the 
solvent was removed by evaporation. The residue thus obtained was recrystailized from ethanol to yield 340 
mg of 6-{4-(3-hydroxyfimino-3-pher^ 

White powdery substance. Melting point 167 - 169* C. (decomp.). 
40 By using suitable starting materials and by using procedures similar to those described in Example 37, 
there were prepared compounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 
39 to 41. 



45 Example 38 

3.6 Grams of 6-<1-piperazinylcarbony0-3,4-d!hydrocarbosytri was dispersed in 40 ml of dimethytfor- 
mamide. to this dispersion was added 3.38 g of geranyl bromide and 5.1 ml of triethylamine, then the 
reaction mixture was stirred at room temperature for 3 hours. After the reaction was completed, the raction 

so mixture was poured into water and the mixture was extracted with chloroform. The extract was washed with 
water, and dried with anhydrous magnesium sulfate, then chloroform was removed by evaporation under 
reduced presuure. The residue thus obtained was recrystailized from ethanol to yield 1.8 g of 6-{4-(3- 
hydroxyimino-3-pheny lpropyl)-1 -piperazinylcarbonyl>3.4-dihydrc^ White powdery 

substance. Melting point 167 - 169 # C. (decomp.). 

55 By using suitable starting materials and by using procedures similar to those described in Example 38, 
there were prepared compounds of the above-mentioned Examples 2 to 28 and later-mentioned Examples 
39 to 41. 
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Exmaple 39 

500 Milligrams of 644^3^loro-3i)henylprop was dis- 

solved in 20 ml of dimethyl sulfoxide, then 87 g of potassium cyanide was added thereto and the mixture 

5 was stirred at 50 to 60*C for 5 hours. The reaction mixture was poured into water and then extracted with 
chloroform. The extract was washed with water and an aqueous solution saturated with sodium chloride in 
this order, then dried with anhydrous magnesium sulfate and the solvent was removed by evaporation. The 
residue thus obtained was purified by means of a silica gel column chromatography (eluent dich- 
loromethane — dichloromethanennethanol = 100:5), then the desired product was converted into a 

70 hydrochloride, and recrystaJIized from ethanol-water to yield 100 mg of 6-[4-{3-cyano-3-phenylpropy - 
piperazinylc»rbonylh3,4^hydrocarbostyril. 

Colorless powdery substance. Melting point 249 - 251 # C. (decomp.). 



75 Example 40 

-,<■■ 

3.8 Grams of 3-phenyl-3-cyanopropylmesylate was dissolved in 60 ml of dimethylformamide, then to 
this solution was added 4.0 g of sodium iodide and stirred at 60 to 70°C for 30 minutes. Next 5.8 g of 6-(1- 
pipera2inylcarbonyl)-3,4-dihydrocarbostyril hydrochloride and 5.5 ml of triethylamine were added thereto 

20 and heated at 70 to 80°C for 5 hours. The solvent was removed by evaporation, to the residue thus 
obtained was added 5%-potassium carbonate aqueous solution, then the mixture was extracted with 
chloroforom. The extract was washed with water, and an aqueous solution saturated with sodium chloride, 
and dried with magnesium sulfate. After removal of the solvent by evaporation, the residue thus obtained 
was purified by means of a silica gel column chromatography (eluent: dlchloromethane — dich- 

25 loromethanermethanol = 100:5), then the desired product was converted into a hydrochloride, recrystailized 
from ethanol-water to yield 2.0 g of 6^4-(3^ano-3-phenylpropylH-piperazinylc^ 
bostyrikmonohydrochloride. Colorless powdery substance. 
Melting point 249 - 251 °C. (decomp.). 

30 

Example 41 

By using a suitable starting material and by procedures similar to those described in Examples 39 and 
40, there was prepared the following compound, 
as o 6-{4-(Cyano-4-phenyJbutylH-pi 

Colorless prism-like crystals (from ethanol-water) 
Melting point 261 - 263' C. (decomp.). 



40 Example 42 

3 Grams of 6-carboxy-3,4-dihydrocarbostyril and 3.5 g of 4-methylamino-1-benzylpiperidine were 
dispersed in 40 ml of dimethylformamide, to this dispersion was added dropwise, under ice-cooled 
condition, 2.61 ml of diethyl cyanophosphate and 2.39 ml of triethylamine In 10 ml of dimethylformamide 

45 solution. The reaction mixture was stirred under ice-cooled condition for 1 hour, further stirred at room 
temperature for 2 hours, then the reaction mixture was poured into ice-water. Said mixture was extracted 
with chloroform, then extract was dried with anhydrous sodium carbonate, then the solvent was removed by 
evaporation. The residue thus obtained was purified by means of a silica ge! column chromatography, and 
recrystallzed from acetonitrile to yield 3 g of [N-methyl-^1-benzyl-4-piperidyl)amino]c^rbonyl}-3,4- 

so dihydrocarbostyriUl/2-hydrate. 

White powdery substance. Melting point 186 - 188° C. (decomp.). 

By using suitable starting materials and by using procedures similar to those described in Example 42, 
there were prepared compounds of Examples 43 to 93 as shown in Table 6 as follows. 
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Example 94 

1.25 Grams of methyl 3^^ethylac^laminoH^ was dissolved In 50 ml 

of ethanol, then 0.4 g of 10%-palladium carbon was added thereto, the reaction mixture was stirred until the 
absorption of hydrogen gas was stopped under conditions of at room temperature and normal pressure. 
The catalyst was removed by filtration, the filtrate was concentrated by evaporating the solvent the residue 
thus obtained was purified by means of a silica gel column chrmatography (eluent dichloromethane: 
methanol * 50:1), then recrystallized from methanol-diethyl ether to yield 032 g of 6-{4-<N- 
methylacetylaminoJ-liDlperidylha^ihydrocarbostyTil. Light yellow needle-like crystals. Melting point 195 - 
197*C. 

By using suitable starting materials, and by procedures similar to those described in Example 94, there 
were prepared compounds of Examples 95 to 105 as shown in Table 7 as follows. 
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Example 106 



n7 \ ^Ll°L 9 ? ^^'^^P^yOcartonyW.^hydrocartostyril, 1 ml of 98%-formic add and 
0.7 ml of 35%-formafin was stirred at 100-C for 3 hours, then the solvent was removed by evaporation 

Z£J TTZSTS 71,6 ^ thUS 0btained WaS d,spereed in ^ *• *P«*n waTmSe 
alkaline by adding sodium carbonate, then extracted with chloroform and the extract was dried with 
anhydrous sodium carbonate, then the solvent was removed by evaporation. The residue thus obtained was 
purged by means of a middle-pressure liquid chromatography (eluent chloreformrmethanol = 100-1) then 
*° d °* red <*°? uct was ^rted into a citrate, and recrystalllzed from ethanoldlethyl ether to yield 0.8 a 



Example 107 

0.8 Gram ol ^ ^(^xchl-piperidylJcarbonyM.^ihydrocarbostyril. 1.6 ml of benzylamine and 1 g of 
Molecular Sieve 3A (a trademark for synthetic feldspar manufactured by Linde Co.. U. S. A.) were dispersed 
Z IZt chterof o™ and refluxed by heating for 6 hours. Molecular Sieve 3A was removed by fiHration 
the ifiHrate was concentrated, then the residue obtained was washed several times with diethyl ether next. 
a^mydrac^yri!. 8 *** "'^ to ^44^mirK>-1^i P eridyl)c a rbonyl- 

Thus obtained 6-(4-c«nzylimino-1-piperidylfc^ was dissolved in 30 ml of 

methane . then 1 g of sodium borohydride was added thereto gradually, and the reaction mixture was stirred 
at room temperature overnight The reaction mixture was poured Into ice-diluted hydrochlorid acid mixture. 
^^J^"^ wa * made a,ka,ine ^ adding sodium carbonate, then extracted with chloroform, the 
extract was dned with anhydrous sodium carbonate, then the solvent was removed by evaporation The 

Z^^T^TnZZ PU ??o by T" 8 01 8 th " Hayef ^^"Vhy (developing agent chlo- 
nydr«e 10:1 > to y ,eld 05 g 6-<4-benzylam^^ 

NMR (200 MHz. CDCb) i ppm: 

Jfo^VjS'J? ' 3 '° 8 ^ m) ' 381 (2H ' S) ' 417 • 458 (1H ' bre >- 882 < 1H - d. J=7.7Hz). 7.14 - 
/ .oo t/n, mj, a.sd (in, dts). 



Example 108 



on« ^2 of palladium black was dispersed in 10 ml of 4.4%-fbrmic acid, to this dispersion was added 
200 mg of ^1-benzyM-piperidylamido)^.4Kiihydrocartxwtyril. then the mixture was stirred at room 

ZZTZ m, : UteS " nd !L ar9 ° n 033 StrSam - After *° ^on was completed, the catalyst was 

removed by filtration, then the filtrate was concentrated. The residue thus obtained was purified by means 

°L a ^J! 8 . " Chr0mat0flraph y ( e,uent dichloromethane^ethanol = 10:1). then recrystallized from 
ethanoWietoyl ether to yield 150 mg of 6K1-formyl-4-piperidylami(to)^ White powdery 

substance. Meiting point 246 - 248*C (decomp.). F«™»y 



Example 109 

15 Grams of 6i1-benzyl^iperidylamidoh3.4^ihydrocart)<)styril and 150 mg of platinum oxide were 
dispersed in 40 ml of acetic acid, then hydrogenized at 80 to 100'C. After the reaction was completed the 
catalyst was removed by filtration, the fiftrate was concentrated. The residue obtained was purified by 
means of a silica gel (being treated to neutralize with sodium hydrogen carbonate) chromatography (etuent 
ciichloromethaneanethanol * 5:1). recrystallized from methanol to yield 05 g of 6-(4-piperidylamido)-3 4- 
dihydrocarbostyril»1/2-hydrste. 

White powdery substance. Melting point 265 - 268 *C. (decomp.). 
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Example 110 

1.1 Grams of 6K4^iperictylamido>-3 t 4-dihydrocarbostyii! and 1.12 ml of triethylamine were dissolved in 
20 ml of acetonitrile. to this solution was added 0.88 ml of p-methoxybenzyl chloride, and stirred at room 

5 temperature overnight The reaction mixture was poured into water and extracted with chloroform. The 
chloroform extract was dried with anhydrous sodium carbonate, then the solvent was removed by 
evaporation. The residue thus obtained was recrystallized from methanol to yield 1.2 g of &-[H4- 
methoxybenzyl)-4^iperidylamido}-3^ 1/2-hydrate. White powdery substance. 

Melting point 209 - 210°C (decomp.). 

to \\ By using suitable starting materials and by procedures similar to those described in Example 110, there 
were prepared compounds of the above-mentioned Examples 42 - 44, 48 - 52, 55 - 62, 64 - 70, 72 • 87 and 
96. 



75 Example 111 

2 Grams of e^^amino-l-piperidylcarbonylhS^ihydrocarbostyril and 3.06 ml of triethylamine were 
dispersed in 40 ml of methylene chloride, then under ice-cooling conditions, 0.78 ml of acetyl chloride was 
added dropwise thereto, and stirred at room temperature for 4 hours. The reaction mixture was poured Into 

20 an aqueous solution saturated with sodium chloride, then extracted with chloroform. The extract was dried 
with anhydrous sodium carbonate, the solvent was removed by evaporation. The residue thus obtained was 
purified by means of a silica gel column chromatography (eluent dichloromethane:methanol =* 10:1), then 
recrystallized from methanol-diethyl ether to yield 0.3 g of 6-(4-acetylamino-1-piperidylcarbonyl)-3,4- 
dihydrocarbostyrik1/4-hydrate. White powdery substance. Melting point 228 - 229° C. (decomp.). 

25 By using suitable starting materials and by procedures similar to those described in Example 111, there 
were prepared compounds of Examples 45 - 47, 53. 94 - 95 and 97 - 105. 

Example 112 

30 

(a) 16 Grams of p-{4-(N-methylacetylamino)-1-piperidyl]aniline was dissolved in 150 ml of toluene, then 
to this solution was added 9.12 ml of triethylamine. Next, 11 g of l-bromopropionyl chloride in 30 ml of 
toluene solution was added dropwise thereto under stirring at 80* C. The reaction was continued further for 
30 minutes, then the resinous materials formed in the reaction mixture were removed, then the remaining 

35 liquid was washed with water, dried and the solvent was removed by evaporation to yield 18 g of N-{8 
-bromopropionyl)-p^4-<N™ethyto as in the form of an oily substance. 

(b) 2.7 Grams of NK8-bromopropionyl)-p^4-(N-m and 28 g of pul- 
verized aluminum chloride were suspended in 50 ml of carbon disulfide, then the mixture was refluxed by 
heating for 4 hours. The reaction mixture was poured into ice-water, then the precipitates formed were 

40 collected and washed with water, and with diethyl ether, then this substance was converted into a 
hydrobromide and recrystallized from methanol-diethyl ether to yield 0:8 g of 6-{4-(N-methylacetylamino)-1- 
piperidyl)-3,4-<iihydro<»rbostyril. Light yellow needle-like crystals. Melting point 195 - 197* C. 

By using suitable starting materials and by procedures similar to those described in Example 112, there 
were prepared compounds of Examples 42 - 50, 52 - 93 and 95-105. 

45 

Example 113 

(a) 10.4 Grams of p-[4-(N-methyl-N-benzylamino>-1-piperidylcarbonyl]aniline was dissolved in 100 ml of 
so benzene, to this solution was added 4.56 ml of triethylamine. Next under refluxing conditions, 3.94 g of 
-methoxyacrylic chloride in 20 ml of benzene solution was added dropwise to the reaction mixture. After the 
dropwise addition was finished, the reaction mixture was further refluxed for 1 hour. After the reaction was 
completed, the reaction mixture was washed with water, dried and the solvent was removed by evaporation. 
The residue thus obtained was purified by means of a silica gel column chromatography to yield 8 g of N- 
55 (0 -methoxyacry loylhp-[4-(N-methyl-N-benzy lamino)-1 -piperidylcarbonyljaniline. 
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Example 114 



75 



20 



U B of 

mixture was refluxed for 5 hours fUS! 01 ^^batenol. and the 

concentrated to dryness under reduc^o^^ TZJT I *™ mus 0btain9d fi «nrte was 

Melting point 195 • 197° C. 

By using suitable starting materials and by procudures slmiiar to thns« ha^k^ » = 
were prepared compounds of examples 95 - 105. ,lar 10 1,1088 ddscnbed in ^P'e 114, there 



Example 115 



in 150 ml of n 

ilSJS^^ - suspended 

room temperature and stirred for 1 hounThe e*WJo5L! ^ ^ * 

hydrochloric acid, then the solvent was «mJ2^!? ^ ? oro ^ dr,<te decomposed by adding 2M- 
30 ethyl acetate, and the X^^JTHJ? Z^ 0 "^^ 1 * W "» water- 

evaporation. - Y W8S WMhed water - ^ed and the solvent was removed by 

nc 2r^£i^ 



Example 116 
4. 

30 ml 



so Example 117 - 

■ - 

the mixture was stirred o^M^m^^^ 600 °* elhano1 300 ml of water. 

55 and recrystallteed Zn £ T^TTJ^ Pr9dptetBd "» °y filtration. 

8ttMn °' to *** 16 9 ^ 8K4^ydroxylimirK>1-pip e rkJylcart»ny^ 
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bostyril. NMR (90 MHz, DMSO-de) 5 ppm: 

Z20 - 2*3 (6H, m), 2.79 - 3.02 (2H. m), 3.20 - 3.68 (5H. m). 6.88 (1H. d, J=9Hz), 7.13 - 7.30 (2H, m). 
10.22 (1H, brs). 



Example 118 

.15 Grams of 6-(4-hydroxyimino-1^peridylc»rbony^ 11.4 ml of acetic anhydride 

and 31.8 ml of triethylamine in 300 ml of methylene chloride solution were mixed together and stirred at 
room temperature overnight The reaction mixture was poured into ice-water, and extracted with chloroform. 
The chloroform extract was dried with anhydrous sodium carbonate, then the solvent was removed by 
evaporation to yield 16.5 g of 6K4-acetylo>cyimino-1 : piperidylcarbony^ NMR (200 

MHz, CDCb) 6 ppm: 

,2.18 (3H, s). 2.50 - 2.80 (6H, m), 3.01 (1H. t. J = 8.1Hz), 3.77 (4H t m). 6.80 (1H. d. J = 8.0Hz), 7.25 - 7.32 
(2H, m), 8.18 (1H, brs). 



Example 119 

10 Grams of 6^4-acetyloxyimincH^iperidylcarbonyl)-3,^ and 0.5 g of platinum oxide 

were dispersed in 150 ml of acetic acid, then the mixture was catalytically reduced at room temperature 
under normal pressure. The catalyst was removed by filtration, then the filtrate was concentrated under 
reduced pressure by evaporating the solvent the residue thus obtained was purified by means of a silica 
gel column chromatography (eluent dichloromethane:methanol = 10:1) to yield 3 g of 6-(4-amino-1- 
piperidylcartjonyl^^ihydrocarbostyrii. NMR (250 MHz, DMSO-de) * ppm: 

1.26 (2H, m), 1.82 (2H. m), 2.43 - 2^3 (2H, m), 2^9 - 3.10 (3H, m), 4.37 (6H, m), 6.90 (1H, d, J = 8.0Hz), 
7.16 - 7.22 (2H, m), 10.27 (1H, brs). 



Example 120 

46 Grams of 6-(4,4-ethylenedio)<y-1-piperidyJcarto^ was dispersed in 400 ml of 

dioxane and 150 ml of water, then 15 ml of concentrated hydrochloric acid was added thereto and the 
whole mixture was heated at 100 # C for 7 hours with stirring. After the reaction mixture was allowed to stand 
for cooling, then was made alkaline by adding sodium carbonate, and the solvent was removed by 
evaporation. The residue thus obtained was extracted with chloroform, and the extract was dried with 
anhydrous sodium carbonate, and the solvent was removed by evaporation. The residue thus obtained was 
purified by means of a silica gel column chromatography (eluent dichloromethane:methano! = 10:1) to 
yield 37.6 g of 6-(4^xo-1iDiperidylcarbonyl)^ NMR (200MHz, CDCb) 5 ppm: 

2.37 - 2.49 (4H, m), 2.55 - 2.63 (2H. m), 2.89 - 2^8 (2H. m). 3.77 - 3.92 (4H, m). 6.87 (IH, d. J = 8.0Hz), 
7.21 - 7.29 (2H, m), 9.87 (IH, brs). 
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Example of Preparation of Tabiets-1 

By using an usual procedure, tablets having the following formulation were prepared. 

6- [4- (3-Phenyl-3-hydroxyiminopropyl) - 
1-piperaziny Icarbony lj -3 , 4-dihydro- 



carbostyril 5 mg 

Starch 132 mg 

Magnesium stearate 18 mg 

Lactose 45 mg 

Total 200 mg 



Example of Preparation of Tablets-2 

By using an usual procedure, tablets having the following formulation were prepared. 



6 - GH 3 -Pheny 1-3 -m ethy 1 aminopr opy 1 ) - 
1-piperaziny Icarbony l] -3 , 4-dihydro-? 

carbostyril dicitrate 10 mg 

Starch 127 mg 

Magnesium stearate 18 mg 

Lactose 45 mg 

Total 200 mg 
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Example of Preparation of Tablets-3 

By using an usual procedure, tablets having the following formulation were prepared. 



6- [4- (3-Phenyl-3-pyrrolidinyl) - 



1-piperaziny Icarbony ll -3 , 4- 

dihydrocarbostyril dicitrate 5 mg 

Starch 132 mg 

Magnesium stearate 18 mg 

Lactose 45 mg 

Total 200 mg 



Example of Preparation of Tablets-4 

By using an usual procedure, tablets having the following formulation were prepared. 



6-{4-[3- (3 , 4-Dimethoxyphenyl) - 
3-hydroxyiminopropyl] -1-piperaziny 1- 



carbonyl}-3, 4-dihydrocarbostyril 5 mg 

Starch 132 mg 

Magnesium stearate 18 mg 

Lactose 45 mg 

Total 200 mg 
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Example of Preparation of Tabiets-5 



By using an usual procedure, tablets having the following formulation were prepared. 



6- [4- (N-Benzy 1-N-methy lamino) -1- 
piperidy Icarbony l] -3 , 4-dihydro- 



carbostyril 



5 



mg 



Starch 



132 



mg 



Magnesium stearate 



18 



mg 



Lactose 



45 



mg 



Total 



200 mg 



Example of Preparation of lnjection-1 

6-{1 -HydroxyimirKh2^N^ethyl-^ butyl}carbostyril 500 mg 

Polyethylene glycol (Molecular weight 4,000) 300 mg 

Sodium chloride 900 mg 

Polyoxy ethylene sorbltan monooieate 400 mg 

Sodium metabisutfite 100Lmg 

Methyl p-hydroxybenzoate 1 80 mg 

Propyl p-hydroxybenzoate 20 mg 

Distilled water for injection 100 ml 

Above prescribed methyl p-hydroxybenzoate, propyl p-hydroxybenzoate, sodium chloride and sodium 
metabisumte were dissolved in about a half the quantity of distilled water at 80*C. with stirring. The 
obtained solution was cooled to 40 # C., and 6-{1-hydroxytmtno-2^N-me^ 

butyl}carbostyril, polyethylene glycol and polyoxyethylene sorbltan monooieate were dissolved in this order 
in said solution. To this solution was further added distilled water for injection to the final regulated volume 
and then sterilized by sterile filtration with a suitable filter paper. One milliliter each of the obtained solution 
was fiBed in an ampoule separately to make injection preparations. 



Example of Preparation of lnjection-2 

6-{4-{3-Pheny»-3-hydroxyiminopropyl>-1 -piperazinyk»rbony!h3,4^ihy 500 mg 

Polyethylene glycol (Molecular weight 4,000) 300 mg 

Sodium chloride 900 mg 

Polyoxyethylene sorbitan monooieate 400 mg 

Sodium metablsulfite 100 mg 

Methyl p-hydroxybenzoate 180 mg 

Propyl p-hydroxybenzoate 20 mg 

Distilled water for injection 1 00 ml 
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Above prescribed methyl p-hydroxybenzoate, propyl p-hydroxybenzoate. sodium chloride and sodium 
metabisuffite were dissolved in about a half the quantity of distilled water at 80* C. with stirring. The 
obtained solution was cooled to 40 # C, and 6-{4K3-phenyl-3-hydroxyirainopropylH^ 
dihydrocarbostyrii, polyethylene glycol and polyoxy ethylene sorbitan monooleate were dissolved in this 
order in said solution. To this solution was further added distilled water for injection to the final regulated 
volume and then sterilized by sterile filtration with a suttbale filter paper. One milliliter each of the obtianed 
solution was filled in an ampoule separately to make injection preparations. 



Example of Preparation of lnjection-3 

6-[4^Benzyl-N^ethylaminoH 500 mg 

Polyethylene glycol (Molecular weight 4.000) 300 mg 

Sodium chloride 900 mg 

Polyoxyethylene sorbitan monooleate 400 mg 

Sodium metabisuffite 100 mg 

Methyl p-hydroxybenzoate 180 mg 

Propyl p-hydroxybenzoate 20 mg 

Distilled water for injection 100 ml 

Above prescribed methyl p-hydroxybenzoate, propyl p-hydroxybenzoate, sodium chloride and sodium 
metabisuffite were dissolved in about a half the quantity of distilled water at 80°C. with stirring. The 
obtained solution was cooled to 40°C, and (H4-(^H)enzy^^^™ethylaminoM^iperidyl 
polyethylene glycol and polyoxyethylene sorbitan monooleate were dissolved in this order in said solution. 
To this solution was further added distilled water for injection to the final regulated volume and then 
sterilized by sterile filtration with a suitable filter paper. One milliliter each of the obtianed solution was filled 
in an ampoule separately to make injection preparations. 



Pharmacological Test 

Pharmacological activities of compounds of the general formula (1) and (101) of the present invention 
were conducted by test method as explained below with the results as follows. 



1)Test Compounds 

Compound No. 1 . 6-[4-(3-Acetyloxyimino-3-pheny l)-1 -piperazinylcarbonyll-3.4-dihydrocarbostyril oxalate 
2. 6-£4-{4^yano-4-phenyibutylH-piperazin^ monohydrochloride 

3. 6-[4-<3-Hydroxyimino-3-phenylpropyl)-1 -pipeiazinylcanbonyl}-3 f 4-dihydrocarbostyril semihydrate 

4. 6-{1 -Hydroxyimino-2-{N-methy l-N-<4-methoxybenzy IJaminoJbuty l)carbostyril 

5. 6-<4-Ben^laminx>-1-piperidyl>-3 l 4Klihydrocarbostyril dihydrochloride hydrate 

6. 6-{4-Ethoxycarbonylamino-1 -piperidyl)-3,4-dihydrocarbostyril 

7. 6-{4-Amino-1-piperidyl)-3 t 4-dihydrocarbostyril dihydrochloride semihydrate 

8. 6-{4-Methylamino-1-piperidylV3,4^lhydrocarbostyril dihydrochloride hydrate 

9. 6-(4-Dimethylamlno-1-piperioVlcarbonyl)-3 I 4^ihydrocart)ostyril dicitrate 

1 0. 6-{4-{^2-Phenoxyethyl)-r^nethylamino}-1 iDiperidylcarbonyl^S^ihydrocarbostyril hydrochloride 
sesquihydrate 

1 1 . 6^4^N-Benzyf-N^ethylamino)-1-p!peridylcart)onyl]carbostyril 

1 2. 6-{1 -{2-Pheny lthioethyl)-4-piperidylamido}-3,4-dihydrocartDOStyril 

13. 6-{H2-(N-Methyl-^phenyl)ethyl}^ semihydrate 
14. 6-{1-(4-Methoxybenzyl)-4-piperidylamido]-3 f 4-dihydrocarbostyriI semihydrate 
15. 6-{1-(2 t 6-Dichlorobenzyl)-4-piperi semihydrate 
16. 6-[^H1•Benzy^-4^iperidyl)•^^ethylam^ semihydrate 
1 7. 6-{N-{1-(2-Phenylthioethyt)-4i)iperi hydrochloride 
1 8. 6-{N-{1 -{2-<N-Methyl-N-pheny l)ethyl}-4-piperidyl}-N-methylamidoh3,4KJihydrocarbostyril hydrochlo- 
ride. 

1 9. 6-{N-(1 -Beraoylmethyl-4-piperidyl)-N-methylamido>3,4-dihydrocarbostyril hydrochloride 
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20. 6^H241ydroxy-2i*^ hydrochloride 
quaterhydrate 

21 . 6-{lvK1-Benzyl^peridy^ hydrochloride 

22. BWr^EihyH^Hjenzylam^ 

23. 6-{hH1-sobutyW~piperidyl^^ hydrochloride quaterhydrate 

24. 6-[4^N-Benzyl-N^ethylam^^ 

25. 6-{N^1-annamyl-4-pi^ hydrochloride 

26. HNKW2-Phenoxyethyl)^^ hydrochloride 

2) Test Method 

An adutt mongrel dog of either sex, weighing 8-13 kg, was anesthetized with sodium pentobarbital at a 
rate of 30 mg/kg by intraveneous administration. After another intraveneous administration of sodium 
heparin at a rate of 1.000 U/kg, the test dog was killed by blood letting. The heart of the test dog was 
excised and the preparation was essentially consisting of the anterior papillary muscle and the venticular 
septum. The preparation was perfused, through the cannulated anterior septal artery, with the blood from a 
donor dog at a constant pressure of 100 mm-Hg. The dog used as donor was weighing 18-27 kg, and was 
anesthetized with pentobarbital sodium at a rate of 30 mg/kg by intraveneous administration, and further 
treated with intraveneous administration of sodium heparin at a rate of 1.000 U/kg. The papillary muscle was 
stimulated by applying a rectangular pulse of about 1.5 times the threshold voltage (i.e.. 0.5-3 volts) for 5 
milliseconds duration at a fixed rate of 120 beats/minute through a bipJor pacing electrode. The papillary 
muscle was loaded with a weight of about 1.5 g, and the tension developed by the papillary musde was 
measured by a train-guage transducer. The blood flow through the anterior septal artery was measured by 
an electromagnetic flow meter. The developed tension and the blood flow were recorded on charts by using 
ink-writing rectigraph recorders. The details of this test method is reported in an article written by Endoh 
and Hashimoto: "American Journal of Physiology, 218, pp. 1459-1463, (1870). 

Each of the test compounds was intraarteriaily administered in an amount of 10 to 30 1 in 4 seconds. 

The inotropic effect of each of the test compounds Is expressed as a percentage of the developed 
tension before the intraarterial administration of each of the test compounds. 

The effect of change of the Wood flow in coronary artery of each of the test compounds is expressed as 
a difference of the absolute values (ml/minute) of before and after the intraarterial injection of each of the 
test compounds. 

The test results are shown in Table 8 as follows: 
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Table 8 

Change of Change of 



Test 
Comoound 
No. 


Dosage 
(mol. ) 


Contriction of 
Venticular muscle 

(%) 


Blood Flow in 
Coronary artery 
(ml /minute) 


1 


1 


74 


5.9 


2 


1 


48 


8.0 


3 


1 
x 


77 


3 5 


A 
•x 


l 

X 


42 1 

"T Cm • X 


2 6 

X . U 


5 


1 
X 


21 

X X 


1 4 




1 
X 


27 
x t 


1 3 


7 


1 

X 






8 


1 

X 


54 




q 


1 

X 


24 6 


2 1 

x • X 


10 


1 

X 


21 

X X 


3 1 

J • X 




1 

X 




1 3 

X • J 


X X 


1 

X 


27 0 
x / • V 


1 0 

X • V 


13 


1 

X 


38 . 7 


2.5 


14 


1 

X 


29 




15 


1 


31 


2.6 


16 


1 


57 


Z.J 


17 


1 


73 


6 


18 


1 


28 


4.3 


19 


1 


33 


4.6 


20 


1 


21 


5.4 


21 


1 


37 


4.3 


.22 


1 


44 


4.8 


23 


1 


16.5 


2.1 


24 


1 


40.7 


2.3 


25 


1 


35 


4.1 


26 


1 


206.3 


4.1 
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Claims 



1. A carbostyril derivative or salt thereof represented by the general formula. 



10 




wherein R is a group of the formula 



-a-n: 



20 (wherein A is a group of the formula 



-C-B- 
N-OH 



35 



((wherein B is a lower alkylene group)) or a group of the formula -C -; 



R and R 2 are each the same or different and are each a tower alkyl group or a phenyl-lower alkyl group 
which may have lower alkoxy groups as the substituents on the phenyl ring; furthermore. R' and R 2 mav 
30 fom - to 9 ether the adjacent nitrogen atom being bonded thereto, a group of the formula may 



-N N-Z-R' 



35 



((wherein R3 is a phenyl group which may have 1 to 2 substituents selected from the group consisting of a 
halogen atom, a lower alkyi group, a lower alkoxy group, a tower alkyrthio group and a tower alkylenedioxv 
group: Z is a group of the formula y 
j- - C *. a group of the formula 
O 



N-R ' 
ii 

-B-C- 



wherein R« is a hydroxy! group, a lower alkanoyloxy group or a tower alkoxy group; or a group of the 



50 



-B-CH- 



55 



wherein B is the same as defined above, and R5 is a cyano group, a halogen atom or a group of the formula 
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10 



/* 6 
V 

wherein R 8 and R 7 are each the same or different, and are each a hydrogen atom, a lower alky I group, a 
lower alkoxycarbonyl group, a benzoyl group or a lower alkanoyl group; further R 8 and R 7 may form, 
together with the adjacent nitrogen atom being bonded thereto, and further with or without an additional 
nitrogen atom or oxygen atom, a 5-or 6-membered saturated or unsaturated heterocyclic group)) ); 
or a group of the formula 



75 



20 



25 



30 



-(co)£ -n^Vr 1 ' 



(wherein R 1 ' is a lower alkylenedioxy group, an oxo group, a hydroxylimino group, a lower alkanoylyimino 
group, a group of the formula = N-A' (( wherein A' is a lower alkyl group, a phenyHower alkyl gruop, a lower 
aikylsulfonyl group or a phenoxy-lower alkyl group)) or a group of the formula 

(( wherein R 4 ' and R 5 ' are each the same or different and are each a hydrogen atom, a lower alkyl group, a 
lower alkanoyl group, a phenyHower alkyl group, a lower alkoxycarbonyl group, a lower aikylsulfonyl group, 
a benzoyl group which may have 1 to 3 substituents selected from the group consisting of a lower alkoxy 
group and a halogen atom on the phenyl ring, a phenyHower alkanoyl group, a phenyHower alkenylcar- 
bonyl group which may have lower alkoxy groups as the substituents on the phenyl ring, or a phenoxy- 
lower alkyl group)), and ^ is 0 or 1); 
or a group of the formula 

35 2 1 

0 R 

-C-N N-R J 



40 (wherein R 2 * is a hydrogen atom or a lower alkyl group; R 3 ' is a hydrogen atom, a lower alkyl group, a 
lower, alkanoyl group, a phenyHower alkyl group which may have 1 to 3 substituents on the phenyl ring, 
selected from the group consisting of a lower alkoxy group, a halogen atom and a nitro group, further the 
alkyl moiety may be substituted with a halogen atom, a cyano group or a hydroxyl group; a benzoyHower 
alkyl group, a phenyHower alkenyl group, a lower alkenyl group, a phenoxy-lower alkyl group, a phenyithio- 

45 lower alkyl group or an anifino-lower alkyl group in which the amino moiety may be substituted with a lower 
alkyl group); 

the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton is a single or double bond; 
provided that, when R 1 and R* are each the same or different and are each a lower alkyl group or a 
phenyHower alkyl group which may have lower alkoxy groups as the substituents on the phenyl ring, and 
50 when R 1 and R 2 form, together with the adjacent nitorgen atom being bonded thereto, a group of the 
formula 

-N N-Z-R 3 
55 \ / 



(wherein R 3 is the same as defined above; and Z is a group of the formula 
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- C -). then A is a group of the formula 
O 



70 



75 



20 



25 



35 



50 



N-OH 
it 

-C-B- 



(wheretn B is the same as defined above); 

further provided that, when is 0, and R 4 ' is a hydrogen atom, a lower alkyl group or a phenyHower 
alkyl group, then R 6 ' should be neither a hydrogen atom, a lower alkyl group nor a phenyHower alkyl group. 

2. The carbostyril derivative or salt thereof according to Claim. 1, wherein said carbostyril derivative or 
salt thereof is represented by the general formula. 



55 




wherein A is a group of the formula 



-C-B- 

30 N-OH 



(wherein B is a CrCs alkylene group) or a group of the formula 



O 
ti 

-C-; 



R 1 and R 2 are each the same or different and are each a CrCs alkyl group or a phenyl-Ci-Cs alkyl group 
40 which may have 1 to 3 CrC* alkoxy groups as the substftuents on the phenyl ring; furthermore R 1 and R 2 
may form, together with the adjacent nitrogen atom being bonded thereto, a group of the formula 



-N N-Z-R 3 

(wherein R 3 Is a phenyl group which may have 1 to 2 substftuents selected from the group consisting of a 

halogen atom, a CrCe alkyl group, a CrCs alkoxy group, a CrCe alkyithio group ans a CrC* alkylene dloxy 

group; Z is a group of the formula 

- C a group of the formula 
ti 

o 

N-R 4 

II 

-B-C- 
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wherein R 4 is a hydroxy! group, a CrCa alkanoyloxy group or a CrCa aikoxy group. B is the same as 
defined above; or a group of the formula 



TO 



15 



30 



-B-CH- 
t 

R 5 

wherein B is the same as defiend above, and R 8 is a cyano group, a halogen atom or a group of the formula 

„6 



^R 7 



wherein R 8 and R 7 are each the same or different, and are each a hydrogen atom, a CrCs alkyl group, a 
lower alkoxycarbonyl group in which the lower aikoxy moiety having 1 to 6 carbon atoms, a benzoyl group 
or a CrCa alkanoyl group; further R 8 and R 7 may form, together with the adjacent nitrogen atom being 
bonded thereto, and further with or without ah additional nitrogen atom or oxygen atom, a piperidino, 

20 piperazino, morpholino, imidazolyl. pyrrolyl or pyrroKdyl group); 

the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton is a single or double bond; 
provided that when R 1 and R 2 are each the same or different and are each a d-C« alkyl group or a phenyl- 
C1-C6 alkyl group which may have 1 to 3 Ct-Ce aikoxy groups as the substituents on the phenyl ring, and 
when R 1 and R 2 form, together with the adjacent nitrogen atom being bonded thereto, a group of the 

25 formula 

-N ^J-Z-R 3 



(wherein R 3 is the same as defined above; and Z is a group of the formula 
-C-). 



o 



3S then A is a group of the formula 



N-OH 

II 

-C-B- 

40 

(wherein B is the same as defined above). 

3. The carbostyril derivative or salt thereof according to Claim 2. wherein A is a group of the formula, 



u 

-C-B- 



(wherein B is a CrC6 alkylene group), R'and R 2 are each the same or different and are each a d-Ce alkyl 
group or a phenyl-CrCe alkyl group which may have CrCs aikoxy groups as the substituents on the phenyl 
ring. 

4. The carbostyril derivative or salt thereof according to Claim 3, wherein R 1 is a Ct-Ce alkyl group, and 
R 2 is a phenyl-CrCs alkyl group which may have CrCe aikoxy groups as the substituents on the phenyl 
ring. 

5. The carbostyril derivative or salt thereof accordig to Claim 4, wherein the carbon-carbon bond 
between 3-and 4-posrtions in the carbostyril skeleton is a double bond. 

6. The carbostyril derivative or salt thereof according to Claim 4, wherein the carbon-carbon bond 
between 3-and 4-posrtions in the carbostyril skeleton is a single bond. 
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7. The carbostyril derivative or salt thereof according to Claim 2. wherein R 1 and R 2 form, together with 
the adjacent nitrogen atom being bonded thereto, a group of the formula 



10 



-N N-Z-R 3 
\^ 

(wherein Z and R 3 are the same as defined above); 

8. The carbostyril derivative or salt thereof according to Claim 7, wherein Z is a group of the formula 

-B-C- 

n 4 
N-R 

(wherein B and R 1 are the same as defined above). 

9. The carbostyril derivative or salt thereof according to Claim 8, wherein A is a group of the formula 

-C-. 
ii 

o 

20 10. The carbostyril derivative or salt thereof according to Claim 9. wherein R 4 is a hydroxy I group. 

11. The carbostyril derivative or salt thereof according to Claim 10, wherein the carbon-carbon bond 
between 3-and 4-positions in the carbostyril skeleton is a single bond. 

12. The carbostyril derivative or salt thereof according to Claim 7, wherein Z is a group of the formula 



15 



25 



30 



35 



40 



-B-CH- 

J* 



(wherein B and R 5 are the same as defined above). 

13. The carbostyril derivative or salt thereof according to Claim 8. wherein A is a group of the formula 



N-OH 
it 

-C-B- 



(wherein B is the same as defined above). 

14. The carbostyril derivative or salt thereof according to Claim 1, wherein R is a group of the formula 

-(CO^-lT^-R 1 ' 

(wherein R 1 is a CrC4 alkylenedioxy group, an oxo group, a hydroxyimino group, a CrC« alkanoyloxyimino 
group, a group of the formula ■ N-A' (( wherein A' is a CrCs alkyl group, a phenyf-CrCe alky! group, a CrCe 
alkylsuifonyl group or a phenoxy-CrC« alkyl group)), or a group of the formula 

y 

((wherein R 4 and R 5 are each the same or different and are each a hydrogen atom, a CrCe alkyl group, a 
CrCe aJkanoyl group, a phenyf-CrCe alkyl group, a Ci-Cs aikoxycarbonyi group, a CrCs alkylsuifonyl group. 
55 a benzoyl group which may have 1 to 3 substituents, on the phenyl ring, selected from the group consisting 
og a CrCe aJkoxy group and a halogen atom, a phenyf-Ca-Ce alkanoyl group, a pheny l-Cj-Ce alkenylcarbonyl 
group which may have 1 to 3 CrCe alkoxy groups as the substituents on the phenyl ring or a phenoxy-Cr-C* 
alkyl group)); l is 0 or 1; further the carbon-carbon bond between 3-and 4-posttions in the carbostyril 
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skeleton is a single or double bond: provided that, when Ms 0 and .R 4 ' is a hydrogen atom, a CrCe aikyl 
group or a phenyl-CrCe aikyl group, then R^should be neither a hydrogen atom, a CrCe aikyl group nor a 
phenyl-CrCe aikyl group). 

15. The carbostyril derivative or salt thereof according to Claim 14, wherein £ is 0. 

16. The carbostyril derivative or salt thereof according to CLaim 14, wherein ^ is 1. 

17. The carbostyril derivative or salt thereof according to Claim 1 , wherein R is a group of the formula 




(wherein R 2 ' is a hydrogen atom, or a CrCe aikyl group, and R 3 ' is a hydrogen atom, a CrCe aikyl group, a 
Ct-Ce aikanoyl group, a phenyl-CrCe aikyl group which may have 1 to 3 substituents, on the phenyl img, 
selected from the group consisting of a CrCe alkoxy group, a halogen atom and a nrtro geoup, further the 
aikyl moiety in the phenylalkyl group may have the substituents selected from the group consisting of a 
halogen atom, a cyano group and a hydroxyl group, a beruoyl-CrCe aikyl group, a phenyl-CrCe alkenyl 
group, a CrCe alkenyl group having 1 to 3 double bonds therein, a phenoxy-CrCe aikyl group, a 
phenylthio-CrCe aikyl group or an anilino-CrCe aikyl group which may have CrCe aikyl groups as the 
substituents in the amino moiety); and the carbon-carbon bond between 3-and 4-positions in the carbostyril 
skeleton is a single or double bond. 

18. The carbostyril derivative or salt thereof according to Claim 17, wherein R 2 is a CrCe aikyl group. 

19. The carbostyril derivative or salt thereof according to Claim 18, wherein R 3 ' is a phenyl-CrCe aikyl 
group which may have 1 to 3 substituents on the phenyl ring, selected from the group consisting of a CrCe 
alkoxy group, a halogen atom and a nitro group, further the CrCe aikyl moiety in the phenylalkyl group may 
have the substituents selected from the group consisting of a halogen atom, a cyano group and a hydroxyl 
group. 

20. The carbostyril derivative or salt thereof according to Claim 19, wherein R 3 is an unsubstituted 
phenylalkyl group in which the aikyl moiety contains 1 to 6 carbon atoms. 

21. The carbostyril derivative or salt thereof according to Claim 20, wherein the carbon-carbon bond 
between 3-and 4-positions in the carbostyril skeleton is a single bond. 

22. 6-{1 -HydroxytmirKh2^N-methyh^ 

23. 6-[4-(3-Phenyl-3-hydroxyiminopropylH-ptpe 

24. 6-{4-(4-Pheny l-4-hydroxyiminobutyl)-1 -plperaziny Icarbony l]-3,4-dihydrocarbostyril. 

25. 6-[^1-Benzyl-4-piperidyl)-^ 

26. Process for preparing a carbostyril derivative represented by the general formula, 




(wherein A, R\ R 2 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

(a) by reacting a carbostyril derivative represented by the general formula. 



90 



0 255 134 



A-N^N-B-C-R 3 



TO 




(wherein A. B. R3 and the carbon-carbon bond between -u«nw ^ « u, . 

same as defined above). ^ ee ° 3 * and 4 -P°**>ns "» the carbostyril skeleton are the 

, 5 with a compound represented by the general formula. 



carbostyril derivative represented by 



20 



A-N^JJ-B-C-R 3 



8 



25 



30 




(wherein A. B . R3, R» and the carbon-earhon hnnH k^...- „ „ 

the samels defined above). CartWHarbon **« 3*nd 4l»srttons in the carbostyril skeleton 

(b) by reacting a carbostyril derivative represented by the general formula. 



are 



45 



A-N N-B-C-R 3 




50 



55 



-et d^ned^r — 
wrth a compound represented by the general formula. 

R*-Xor(R»)jO 

(wherein R» i s a lower alkanoyl group; and X is a halogen atom) 
to obtam a carbostyri, derivative represented by thT^era^rmula. 



in the carbostyril skeleton are the 
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N — OR - 

" 3 
A-N N-B-C-R 



10 




15 



(wherein A, B, R 3 , R 8 and the carbon-carbon bond between 3-and 4-posttions in the carbostyril skeleton are 
the same as defined above), 

. .. (c) by reacting a carbostyril derivative represented by the general formula. 



20 



25 




(wherein A , B, R 3 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

with a halogenating agent to obtain a carbostyril derivative represented by the general formula. 



35 



40 




(wherein A, B, R 3 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
45 same as defined above; and X is a halogen atom), 

(d) by reacting a carbostyril derivative represented by the general formula, 



X 

A-N N-B-CH-R 3 



55 
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75 



20 



25 



with a compound represented by the general formula, 



^R 9 



» obtain a .artxwyrti darfvaHw represents by the ganaral tomuta. 



N 

A-N N-B-CH-R 3 




M SF£t?££j££ C8rtX ^ bor* between 3-and ^one In the carbostyrii stefcton 
(e) by reducing a carbostyrii derivative represented by the general formula. 



35 



40 



A-N 




« Carb °°- Carb0n ^ 3-and 4^s«ions in the carboy, stete ton are 

to obtain a carbostyrii derivative represented by the general formula. 



60 



55 
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(wherein A, B, R 3 and the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are the 
same as defined above), 

(f) by reacting a carbostyril derivative represented by the general formula, 

s 



10 




H 



(wherein A, B , R 3 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

with a compound represented by the general formula, 

20 

R"-X 

(wherein R 11 is a lower alkoxycarbonyl group, a benzoyl group or a lower alkanoyl group; X is a halogen 
atom), to obtain a carbostyril derivative represented by the general formula, 11 

25 




(wherein A, B. R 3 , R« and the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are 
the same as defined above), 

(g) by reacting a carbostyril derivative represented by the general formula. 



45 



so 




(wherein R\ R 2 , B and the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are the 
same as defined above), 

• 55 with hydroxyiamine of the formula, NH2OH to obtain a carbostyril derivative of the general formula, 
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5 



10 




H 

(wherein R 1 , R 2 , B , and the carton-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are 
the same as defined above), 

(h) by reacting a carbostyril derivative of the formula, 

COOH 



20 




(wherein the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton is a single or double 
bond), with a compound of the general formula, 

(wherein R 1 and R 2 are the same as defined above), to obtain a carbostyril derivative represented by the 
general formula. 



40 



45 




H 



(wherein R\ R 2 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

(i) by reacting a carbostyril derivative represented by the general formula. 



95 



0 255134 



A-N NH 



5 




(wherein A and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

with a compound of the general formula, 

75 

0 




20 (wherein R 3 is the same as defined above; and X 1 is a halogen atom, a lower alkanesuifonyloxy group, an 
arylsulfonyloxy group or an aralkylsulfonyloxy group), to obtain a carbostyril derivative represented by the 
general formula. 




(wherein R 3 , A. and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

G) by reacting a carbostyril derivative represented by the general formula, 



45 




(wherein A , B, R 3 , X and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are 
the same as defined above), 
with a compound of the formula, 
M-CN 

(wherein M is a metallic atom), 

to obtain a carbostyril derivative represented by the general formula. 



50 



55 
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^ ^ CN 

A-N N-B-CH-R 




(wherein A, B. R3 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

(k) by reacting a carbostyril derivative represented by the general formula. 



20 



25 




(wherein A and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

with a compound represented by the general formula, 

30 

X' -T -R3 



(wherein X* and are the same as defined above; and 71 is a group of the formula 

35 4 

N-R 
it 

-B-C- 



40 



or a group of the formula 



R 

-B-CH-, 



46 



wherein R 4 , R 5 and B are the same as defined above),. 

to obtain a carbostyril derivative represented by the general formula, 



50 



A-N N-Z'-R 



55 
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(wherein A, R3, Z' and the carbon-carbon bond between 3-4-positions in the carbostyril skeleton are the 
same as defined above), 

27. Process for preparing a carbostyril derivative representeed by the general formula. 



10 




(wherein R' is a group of the formula 



75 



-<CO) £ -*Q-R 



1 1 



20 



or a group of the formula 



25 



2' 
O IT 

-c-nYn-r 



30 



(( wherein R 1 ', R 2 R 3 ' are the same as defined above)); ^ and the carbon-carbon bond between 3-and 4- 
positions in the carbostyril skeleton are the same as defined above), 
(a) by reacting a carbostyril derivative of the general formula, 

COOH 



35 




(wherein the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton is a single or double 
40 bond), with a compound represented by the general formula, 

R e -H 

(wherein R 6 is a group of the formula 



45 



.1 ' 



50 



((wherein R 1 is the same as defined above)), or a group of the formula 



55 



-N^~~\l-R 3 ' 



(( wherein R 2 ' and R 3 ' are the same as defined above)) ). 
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to obtain a carbostyril derivative represented by the general formula. 



COR 



70 




75 



(b) by reacting a carbostyril derivative represented by the general formula. 



20 



lco h " I O a0 



25 




rSed^^ ^ ry ~ C3Xt ™ bond b *" 68n *** ♦««"»"■ in »° carbostyril skeleton are the 
30 with hydroxyzine of the formula NH2-OH, 

to obtain a carbostyril derivative represented by the general formula. 



same 



35 



(CO 



40 




a^Sfin* itallr C8rt)0,W58rb0n b ° nd between ^ -Hxwftions in the carbostyril skeleton are the 
(c) by reducing a carbostyril derivative represented by the general formula. 



same 



(C0 >i -«0" 



NOH 



50 



55 




(wherein J and the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are the 
as defined above). 

to obtain a carbostyril derivative represented by the general formula, 

99 
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5 




(wherein _t and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

(d) by reducing a carbostyril derivative represented by the general formula, 

75 



20 




(wherein ± and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above; and R 7 ' is a lower alkanoyloxy group), to obtain a carbostyril derivative represented by 
the general formula, 



30 



35 




(wherein I. and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
40 as defined above), 

(e) by reacting a carbostyril derivative represented by the general formula. 




(wherein £ and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

with a compound represented by the general formula, 
R 8 ' -OH 

(wherein R a ' is a lower alkanoyl group, a lower aJkoxycarbonyl gorup. a benzoyl group which may have 1 to 
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70 



75 



20 



3 substituents, on the phenyl ring, selected from the group consisting of a lower aJkoxy group and a 
halogen atom, a phenyHower alkanoyl group or a phenyHower alkenylcarbonyl gorup which may have a 
lower alkoxy groups as the substituents on the phenyl ring), 
to obtain a carbostyril derivative represented by the general formula. 



(CO)g 




(wherein I , R 8 and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above), 

(f) by reacting a carbostyril derivative represented by the general formula. 



(CO)£ 



25 





r *x 








^0 




H 





30 (wherein £ , and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

with a compound represented by the general formula. 



35 



R 9 -X' 

(wherein R° is a lower alky! group, a phenyHower aikyl group, a lower alkylsutfonyl group or a phenoxy- 
(ower aikyl group; and X 1 is a halogen atom, a lower aikanesulfbnyloxy group, a aryisuffonyloxy group or a 
araikylsuffonytoxy group), to obtain a carbostyril derivative represented by the general formula, 



40 



45 



9 1 1 

t«) £ -o<h9- 




50 



(wehrein £ , R 9 and the carbon-carbon bond between 3-and 4-positions in the carbpstyril skeleton are the 
same as defined above; and R 9 * is the same as defined in R 9 'or a hydrogen atom), 
(g) by reacting a carbostyril derivative represented by the general formula. 



55 
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5 




(wherein £ , R fl ', R**and the carbon-carbon bond between 3-and 4-positions in the carbostyrii skeleton are 
the same as defined above), 

with a compound represented by the general formula, 
R B '-OH 

(wherein R 8 ' is the same as defined above), 

to obtain a carbostyrii derivative represented by the general formula. 



25 




H 



(wherein 1^ , R 8 ' , R 9 ' and the carbon-carbon bond between 3-and 4-positions in the carbstyril skeleton are 
the same as defined above), 

(h) by reacting a carbostyrii derivative represented by the general formula. 



35 



40 




45 

(wherein _t , and the carbon-carbon bond between 3-and 4-positions in the carbostyrii skeleton are the same 
as defined above), 

with a compound represented by the general formula, 

50 

V 1 ' 

55 

(wherein R 10 and R 11 are each a hydrogen atom or a lower alkyl group), 
to obtain a carbostyrii derivative represented by the general formula, 
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•V \-NH-CH / 



JO' 



w 




V 1 



75 



STZr- S^iSJ* Carb ° n ' Carb0n ^ 3 ^ nd W*« ■» *e carbostyri. skeleton 

(i) by reacting a carbostyril derivative represented by the general formula. 



are 



(co)^ -n/ \nh-ch 



10' 



25 




V 1 



30 



« hI' 2 1 ? 6 Cafb0rM:arb0n ^ between 3-and ^-Postttons in the carbostyril skeleton 
the same as defined above), 

with a compound represented by the general formula. 



are 



35 



0=C 



g^torluT R " " ** 88me 88 defined abOV6) ' t0 0btian 8 carb0St y rH derivatiw resented by the 



.11 ' 



45 



(CO); -N V-N 

^ \__y ■ p it 



50 




(wherein t . R"', R 11 ' and the carbornarbon bond between 3-and Actons in the carbostyril skeleton are 
5s the same as defined above), 

0) by reacting a carbostyril derivative represented by the general formula. 
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5 




10 (wherein ^ , and the carbon-cartoon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

with a compound represented by the general formula. 



75 




20 (wherein R 9 ' and R 9 " are the same as defined above), to obtain a carbostyril derivative represented by the 
general formula. 



25 



30 




H 



(wherein ^ , R 9 ', R 9 * and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are 
the same as defined above), 

(k) by reducing a carbostyril derivative represented by the general formula, 




(wherein ^ , R 9 ', R 9 * and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are 
the same as defined above) 

to obtain a carbostyril derivative represented by the general formula. 



55 
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(CO) £ ~ N ^])-N\^ 9 , 



70 




TS 



(I) by reacting a carbostyril derivative represented by the general formula. 



are 



20 



25 




with a compound represented by the general formula. 
30 R'-NHj 

(wherein R» is the same as defined above) 

to obtain a carbostyril derivative represented by me genenal formula. 



35 



(C0) fl 




40 



60 



(CO)- -N^^NH-.R 9 ' 



56 




(wherein I ,R* and the cartx>n-canbon bond between 3-and 4-postoons in 



the carbostyril skeleton are the 
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same as defined above) 

(m) by reacting a carbostyril derivative represented by the general formula. 



5 



10 




2* 

(wherein R 2 and the carbon-carbon bond between 3-and 4-posrtions in the carbostyril skeleton are the 
same as defined above), 

with a compound represented by the general formula, 

20 R12 '-° H 

(wherein R 12 ' is a lower alkanoyl group), 

to obtain a carbostyril derivative represented by the general formula, 



25 



30 




H 



(wherein R 2 . R 12 and the carbon-carbon bond between 3-and 4-posffions in the carbostyril skeleton are the 
same as defined above), 

(n) by reacting a carbostyril derivative represented by the general formula, 



40 




(wherein R 2 and the carbon-carbon bond between 3-and 4~positions in the carbostyril skeleton are the 
same as defined above), 

with a compound represented by the general formula, 

mm.' «» 

R ,3 -X' 

(wherein X 1 is the same as defined above; and R 13 is a lower alkanoyl group or the same definition for the 
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70 



75 




20 



(o) by ring-closing a compound represented by the general formula. 

.14' 



in the carbostyril skeleton are the 



25 




?o (wherein R' is *e same as defined above: and R 14 * is a halogen atom) 
to obtain a carbostyril derivative represented by the genera. Cut 



as 



40 




(wherein FT is the same as defined above), 

(P) by Closing a compound represented by the general formula, 



45 



R ' 



50 



NH. 



CH CHCOR 15 ' 



(wherein R' is the same as defined ahnw an n pis' - u ^ 
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R* ^ CH CHCOR 15 ' 



NHR 



(wherein R\ R 12 , R 15 and a group of the formula -CH^H-are the same as defined above), 
to obtain a carbostyril derivative represented by the general formula, 

w 

R 1 




N O 

75 H 

(wherein R* and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined above), 

20 (Q) by reacting a carbostyril derivative represented by the general formula. 



25 

0=C 



30 



(wherein R* and the carbon-carbon bond between 3-and 4-position in the carbostyril skeleton are the same 
35 as defined above), 

with a compound represented by the general formula, 




40 



N^Ox^R 
^19* \l7» 



(wherein R 18 is a phenyl group which may have 1 to 3 substituents, on the phenyl ring, selected from the 
group consisting of a lower alkoxy group, a halogen atom and a nitro group; or a phneyMower aikyl group 
which may have 1 to 3 substituents on the phenyl ring, selected from the group consisting of a lower alkoxy 
group, a halogen atom and a nitro group; R 17 * is a hydrogen atom or the same meaning in the above- 
mentioned R1 18 '; and R 18 and R 18 ' are each the same or different and are each a hydrogen atom or a lower 
aikyl group), 

to obtain a carbostyril derivative represented by the general formula. 
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.2' 



R 18 '0H 



N-(N-C C-R 16 ' 



70 




(r) by reducing a cartoostyril derivative represented by the general formula. 



20 



R 0 



25 




(wherein R 2 '. B' and the carbon-carbon bond between A-~~*t~ , 



the 
by 



35 



.2' 



OH 



40 




45 



££££ Carb0n ^ b ° n ^ *" «*-« * -*«*■ siceiefon are *e 
(s) by haiogenating a carbostyril derivative represented by the general formula. 



50 



55 
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5 




(wherein R 2 ' and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
same as defined above; and R 22 is a phenyHower alkyl group which may have 1 to 3 substituents on the 
phenyl ring, selected from the group consisting of a lower alkoxy group, a halogen atom and a nitro group, 
further the alkyl moiety In the phenylalkyl group may have hydroxyl groups as the substituents), 
to obtain a carbostyril derivative represented by the general formula. 



20 



25 




(wherein R 2 ' and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the 
30 same as defined above; and R 23 is a phenyHower alkyl group which may have 1 to 3 substituents on the 
phenyl ring, selected from the group consisting of a lower alkoxy group, a halogen atom and a nitro group, 
further the alkyl moiety in the phenylalkyl group may have halogen atoms as the substituents), 
(t) by reacting a carbostyril derivative represented by the general formula, 

35 



40 




45 

(wherein R 2 '. R 23 ' and the carbon-carbon-bond between 3-and 4-positions in the carbostyril skeleton are the 

same as defined above), 

with a compound of the general formula, 

so 

M-CN 

(wherein M is a metallic atom), 

to obtian a carbostyril derivative represented by the general formula, 

55 
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10 



15 




(wherein R 2 ' and the carbon-carbon bond between a ^ 



20 



25 



R f B ' 

XLX, 



H 



30 



35 



R 26 '0 V 

>CHCH,- 



R ' 




N- 
H 

(wherein R* is the same as defined above) 

(v) by reacting a compound represented by the general formula. 



50 




S SHE M^J^r**^ M ^ +■«-*« ^ tne carbostyri, sKefeton are the 

with a compound represented by the general formula. 
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(wherein R' is the same as defined above). 

to obtain a carbostyril derivative represented by the general formula, 



to 



'O 



15 




(wherein R' and the carbon-carbon bond between 3-and 4-posttions in the carbostyril skeleton are the same 
as defined above). 

20 28. A cardiotonic composition, containing as the active ingredient, a carbostyril derivative represented 
by the general formula. 



25 




30 



(wherein R and the carbon-carbon bond between 3-and 4-positions in the carbostyril skeleton are the same 
as defined in Claim 1.). 



35 



40 



so 
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